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Best Spreadsheet Ever? 
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5 Sales-Lead Trackers 


Quattro: 

Twice the speed. 
Twice the power. 
Half the price. 
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OVE ACOH Nite Professional Spreadsheet 


and is suitable for 

either the 80286 

or 80386 boards. 

One of your many 

eed is to con- = 
reitasa seer ee 

386 andadd | — 

an EGA stan- = 

dard color monitor, . 

80387 math co-processor, optical 

mouse, a hard disk and the nght soft- 

ware to get a powerful 386 engineering 

workstation. It’s also the right size 

fora LAN file server or multi-user 

host system. 

TelOAS/I, Il, and Il are well 
thought-out, well-tested answers to 
your needs for open architecture solu- 
tions that expand with you. 


Advanced surface- 
mount technology. 


The TelOAS Open Archi- 


tecture Solutions use 
the most advanced tech- 
nology to reduce 
the number of 
components and 
make the systems easier to 
maintain and repair. A power-on diag- 
nostics function checks all the major 
systems each time they're turned on. 
A separate Diagnostics Diskette gives 
you an even more extensive test of 
the hardware, including disk-read and 
-write. Together with our TeleVideo 
on-site limited warranty, you're sure 
of getting dependable products that 
give you the most for your money. 


The TelOAS solutions are three 
complete systems from the single 
source for all your compa needs. 


The TeleVideo family of products in- 
cludes terminals, stand-alone systems, 
engineering workstations, multi- 
user systems and local area networks. 
For more information on the 
new Open Architecture Solutions that 
can be anything you want them to be, 
call toll-free, or write today. 
TeleVideo Systems, Inc., 1170 
Morse Ave., Sunnyvale, CA 94088-3568. 


TeleVideo 


THE VISION YOU NEED TO SUCCEED 


Call 1-800-835-3228 
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SINCE 1983, 
RACORE HAS PROVIDED... 


40,000 


PCjr's 


With PC 


tug 


Drive Two Plus Gives your IBM 
PC)r the performance capabitilies of e PC 
by edding s eecond drive piue 
enhsncements. The unit includes a 
parallel port, e second disk drive, clock 
calendar with battery back-up, sdditionsi 
power to the side bue end e memory 
expansion slot. Your PCjr can now run 
PC software. 

Drive Two Plus with DMA 


$299.00 $349.00 


Expand to 640K Give your PCjr 
the memory it needs with RACORE's 
expansion boards. Thie plug-in board fits 
into the Drive Two Piue or the 20MB 
expansion units end provides up to 640K 
ot memory in 256K increments. 
Memory Expansion Boards 


256K 512K 


$119.00 $149.00 


Keyboards Chooee from three 
different keyboerd packages complete 
with adapter cables for your PCjr. 


Pc Style $99.00 
AT Style $119.00 


5151 Style$139.00 


CALL TOLL FREE @@ 
1-800-325-1833 oz 
1-800-521-6366 (in Calif.) 

BBS: (801) 363-8720 


FACORE Computer 
IBAA, PC. XT. AT, POjr Te paired vaconaKis a Copan 
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Power 


Ever since Microsoft 
brought Windows to 
market 2 years ago, 
developers have treat- 
ed it as anew environ- 
| ment, writing pro- 
| grams that run within 
its graphics interface. 
Many of those pro- 
grams, including Al- 
dus’s PageMaker, 
have come over to the 
PC from the Macin- 
tosh. 

This year Micro- 
soft brought its own 
application, Micro- 
soft Excel, to the PC 
from the Mac— 
where the spreadsheet 
outsells Lotus Devel- 
opment Corp.’s /-2-3 by more than two to 
one. Ina year in which other software gi- 
ants are challenging /-2-3 (like Borland 
with its spreadsheet, Quattro), the move 
| caught the attention of market analysts and 
| boosted the visibility of Windows as a de- 
veloper’s tool. 

At the September press conference in 
which Microsoft Excel was formally un- 
veiled, a number of other companies 
joined Microsoft to announce new Win- 
dows products. In this issue, you'll read 
about Excel and three state-of-the-art Win- 
dows products—Blyth Software’s new da- 
tabase Omnis Quartz, Micrografx’s Win- 
dows Graph, and ClickStart, a menu- 
generator program from hDC Computer. 

These are the most recent of many new 
Windows products finding their way to 
market. Two technical-drawing pack- 
ages—illustrator, from Adobe Systems, 
and Designer, from Micrografx—were to 
be released this month. 








RESIDENT EXPERTS Also in this is- 
sue, PC Magazine staff editors Jonathan 
Matzkin and Catherine D. Miller take a 
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Notes, memos, reminders: staff editors Catherine D. Miller and 
Jonathan Metzkin review six note-taking programs in this issue. 


look at RAM-resident note-taking pro- 
grams. Some are cell notation programs 
designed for use with Excel’s DOS com- 
petitor, /-2-3. Others are generic note-tak- 
ers, handy devices that can be used with 
any program, including the new Windows 
products. 

Leading off this issue’s Productivity 
section, in the PC Lab Notes column Chris 
DeVoney explains DOS’s most neglected | 
field of expertise: the disk masquerade 
commands. In the Utilities column veteran 
programmer Tom Kihtken presents his lat- 
est utility, PRN2FILE.COM, which frees 
you from the tyranny of applications pro- 
grams by redirecting printer output to a 
disk file. 

Mindful of the season, we bring you a 
bounty of good cheer in After Hours, 4 
where in head-to-head tests (er, in this case 4 
maybe nose-to-nose) we review the top H 
four flight simulators. There’s also a host 
of ideas for stocking stuffers, with reviews i 
of everything from games to gorgeous 
graphics programs (one brings you | 
‘““Twas the night before Christmas’ in | 
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The A*Star 


LE 


MEGAHERTZ 80286 


TIALLY 7 ABOVE: THAT 
IBM PS/2 MODEL 60° 
-INFOWORLD 









WHO CARES! 


For about $5300, you could own an IBM PS/2 Model 60. But for as little as $1100, you 
could own a Wells American Ax Star” that can outperform it. Of course, for nearly the same 
money as an AxStar, you could also own any number of Asian built no-name clones. 
But then you wouldn't be getting the exclusive ownership advantages that only 
the AxStar offers. Advantages like an 80286 CPU that runs the new MS OS/2 operating 
system and can also run at 6, 8, 10, 12, 14 and now...16 MHz! And you wouldn't be 
getting schematics. (Ours are free!) Or GE/RCA on-site maintenance. Or a no questions 
asked money-back guarantee. Oh, and there’s one more little item you wouldn't get... 
peace of mind. Wells American has been making microcomputers longer than IBM! 

In fact, we've probably been making microcomputers longer than anybody! 


But hey, who are we kidding? Not everyone cares about quality, reputation, support or 
serviceability. That’s why there are mail-order houses. And, as hard as it is to believe, not 
everyone cares about money or performance. Maybe that's why there's IBM (and 
Compaq:..and all the others). But, for computer users who do care, there is, fortunately, 

a vendor who also cares,. Wells American. And, we'd like to prove it to you. Call us with 
the page number of this ad. It’s worth a big discount on your next AxStar computer system. 
Call today. 803/796-7800. This offer is limited. 


<> Wells American, 


Corporate Headquarters: 3243 Sunset Boulevard - West Columbia, South Carolina 29169 - 803/796-7800 « TWX 510-601-2645 


IBM, OG/2 and PS/2 are trademarks of International Business Machines Corporation 
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The Editor's Choice 
NCR PC916 is one of the 
best-crafied 386 
machines on the market, 
page 131. 














Power Behind a COMPUTERS 

Friendly Face Power Lines: 9 New 386s 

Carol Ellison! Robust new Winn L. Rosch/ Here are the 

applications are proving latest high-end 386-based 

Microsoft Windows to be a machines from ARC, 

serious developer's tool ..... 93 | CAE/SAR, Computer 
Dynamics, Micro 1, NCR, 

A New Face for Spreadsheets | Osicom, PC Designs, 

Jared Taylor! The top-selling TeleVideo, and Wang..... 131 

spreadsheet on the Macintosh, 

Microsoft Excel, comes to the UTILITIES 

PC through Windows ...... 103 | Seratch Pads and 
Annotators: TSR Notes to 

Crossing the Great Divide Yourself 

Mike Falkner/ The database we | Jonathan Matzkin and 

knew as Omnis on the Catherine D. Miller! Six TSRs 

Macintosh comes to the DOS that specialize as note-takers 

world, through Windows, as ——_—opick up where SideKick 

Omnis Quartz .....0c0000008 JIS J) Weft off aes ERS 

Opening Up Windows ADD-IN BOARDS 

Graph | EGA Plus Cards: VGA Res 

Bill Howard/Windows Graph for EGA Monitors 

represents the presentation- Glenn A. Harti These 16 

graphics component of the boards plug in to provide VGA- 

Windows-gets-serious style 640 by 480 resolution on 

CQUAUION! .o55. 5. c.cceseeces 121 | your monitor ...........000 201 








Houston instrument's 
DMP 6061 is the first in a 
new line of Houston 
plotters, page 285. 











CONNECTIVITY 

Making Connections: LAN 
Analyzers 

Frank J. Derfler, Jr., and 
Greg Campbeil/ When your 
LAN needs an Rx, these four 
analyzers can help you find the 
source of the trouble ....... 249 


SPREADSHEET 
ANALYSIS 

1-2-3 by Any Other Name 
Jared Taylor! Spreadsheet 
compilers @Liberty and The 
Baler let your worksheet 


HARDWARE 

Pen Pushers: Ptotters Go 

to Work 

Glenn A. Hart/ Large plotters 
continue to serve the CAD 
market, and small ones are 
handy desktop devices. We 
look at eight new ones..... 285 





PRODUCTIVITY 

Selling Well: The Power of 
Telemarketing Software 
Henry Fersko-Weiss/ These 
five databases can help you 
track call lists and client 
histories ....:.::ssscrsssa2c2: 31S 






























Hands On: 

e Microsoft Windows/386 

e Princeton Ultrasyne 

e IBM’s PS/2 Display 
Adapter, making VGA 
possible on XTs and ATs 

e Software Publishing’s 
PFS:First Choice 2.0 

e Hayes’s Smartcom Ill 

e Inside Track ll 

e ABC Word 

e dBUG Ill, the first debugger 
for dBASE 
e Photon Maxer, an 


PC LAB NOTES 

Putting Old Programs in New Bottles 

Chris DeVoney/ Some older programs act as if they never heard 
of subdirectories or hard disks. But the little-used DOS 
commands ASSIGN, SUBST, and JOIN can rejuvenate 
{OTT aay aren AR ene rN Nn PE) 
UTILITIES 

Capturing Your Printer Output 

Tom Kthiken’ PRN2FILE snatches a copy of the printer output 
from programs and PrtSc and files it away on disk. so you can 
edit or print it at your convenience ...........0..cc cece M1 





inexpensive upgrade for EGA 
cards 
e AutoShade and AutoCAD, 
Release 9 
e Texas Instruments’ Personal | 
Consultant Easy 
e Dun’s Financial Records, an | 
i " 33 | 

| 


Hands On: 

e Electronic Arts’ Marble 
Madness 

e Four PC flight simulators 
from Microsoft, Electronic 

Arts, Sublogic, and 

Microprose 

e Simon and Schuster’s "Twas 
the Night Before Christmas in 
full animation 

e Micrografx's Holiday Clip 
Artand General Clip Art .. 460 | 





ENVIRONMENTS 
Exploring the OS/2 Video 
Interface 

Charles Petzold/ Even though 
OS/2’s VIO functions shun 
direct access to the video 
hardware, they’re quick and 


POWER PROGRAMMING 
Parsing Routines in C and 
Assembler 

Ray Duncan! MASM and C 
routines for processing a 
command line that will work 

i 365 





SPREADSHEET CLINIC 
Jared Taylor! New ways to 
look at range names; compact 
formulas that say a lot more; 
accented characters on a menu; 





_ LETTERS TO 


| PC ADVISOR 

Mitt Jones/ Help in printing 
high-order characters in /-2-3, 
in adding memory to PS/2s, 
and in communicating with the 


FROM THE EDITOR’S 
SCREEN 
Bill Machrone/ Waging 
| USER-TO-USER 
| Paul Somerson/ Withasingle | JOHN C. DVORAK 
command, you can obliteratea | Spreadsheets? Just 


subdirectory and its files... 375 





POWER USER 

Craig L. Stark’ Stripping and 
streamlining dBASE code; 
Microsoft Word envelope 
printing; key combinations 
from WordPerfect's hidden 





LANGUAGES 
Robert L. Hummel/ BASIC 





Etch A Sketch program; getting 
characters with high-intensity JIM SEYMOUR 
backgrounds to show up in Software Packaging........ 77 
mono; how Turbo Pascal lets 
you open 255 files ......... 387 | STEPHEN MANES 

Ho, Ho, Etc.: Santa’s 
PC TUTOR B) Den 85 





Robert L. Hummel! A disk- 
head parking attendant; prying 
out TSRs from memory; the 
Smurf that got framed for 


CONNECTIVITY CLINIC 





Frank J. Derfler, JrJ 
Guarding your phone lines 
from taxi driver intrusions; 
moving data from a System/36 | 
to /-2-3; loading video drivers 
ited tot ‘ 307 | 
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HOW TO CONTACT THE EDITORS 
OF PC MAGAZINE 


NEW PRODUCTS 

The First Looks sectvon 1s the designated entry 
point forall new pruducts into the pages of PC 
Magazine This late-closing section has a news- 
paperlike deadhine, which allows us ta review 
Tew products wilhin a few weeks of our press 
date tf you have a new product, contact: 

Gus Venditto. Semor Editor, (212) 503-5253 
Janathan Matzkin, Staff Editor. 

(212) 503-5278 

Paul Somerson. Executive Editor, 

(212) 503-5275 


FEATURES 

The leature stones in PC Magazine are de- 
signed to he the most complete product evalua. 
tions in the industry Months of planning and 
feseareh go into each msue But products can 
be considered for review only if we know about 
them, «> keep the features staff informed of 
your latest products. Contact’ 

Bill Howard, Executwe Editor, (212) $003-$293 
Caral Elon. Assuciate Editor, 

(212) 503-5265 

Nora Georgas, Associate Editor, 

(212) 503-5267 

Cheryl} Goldherg. Associate Editor, 
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PRODUCTIVITY 

Each tssue of PC Magazme contains free pro- 
grams, tutonals. user tips. and applications ad- 
vice to help our readers gain technical profi- 
ciency We're very interested in recerving user 
tips {on disk. please) and are eager lo hear 
from assembly language programmers who can 
belp us develop useful PC Magazine utihties. 
Unfortunately, because of the large volume of 
mail. we can't acknowledge or respond to all 
submissions. Contact. 

Paul Somerson. Executive Editor, 

(221 903.8278 

Robert L. Hummel, Senor Technical Editor, 
€212) 503-5292 


INTERACTIVE READER SENVICE 
Program ltstings, uttlites, and an index of sto- 
Nes are posted on the free PC Magazine Inter 
achive Reader Service. Call (212) 696-0360 or 
(415) 598-9100. Set your modem 1o 3081, 1,200, 
or 2,400 bps. § dala bils, no pany, 1 stop bit. 


PERMISSIONS, REPRINTS 

Matersal in this publication may not be repro- 
duced in any form wilhoul permission If you 
wanl to quote from an article. use PC Maga- 
zine's logo in conjunction with an Editor's 
Choice designation, or repnnt an article, call 
or wnte Jennifer Locke, Reprints Manager, 
One Park Ave.. New York. NY 10016, (212) 
503-5447 


GENEMAL QUESTIONS 

ABOUT PC MAGAZINE 

If you have other questions, contact: 

PC Magazine 

One Park Ave.. 4th floor 

New York, NY 10016 

(212) 503-5255, MCI Maul 157-9301 

We're unable to look up stores from pas is- 
sues, recommend products, or diagnose prob- 
lems with your PC by phone. 

If you bought a product advertised in PC Mag: 
azine, are dissatisfied, and can't resolve the 
problem. write (do not call) Jennifer Carratu, 
Advertising Department, at One Park Ave In- 
clude egies of correspirftdence. 


WRITING FOR PC MAGAZINE 

Please include a self-addressed. stamped enve- 
lope with your query. A guide for prospective 
authors ts avatlable 
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~ COMPETITION. - 
ANDITIS US. 


Some nine-wire dot matrix printers hide from the competi- 
tion. Not the new Citizen MSP-50. 

With the ability to handle all types of paper, top or bottom feed, 
and a convertible push or pull tractor, it figured it was the best. How- 
ever, another printer had designs on the title. 

So the MSP-50 relied on its high speed, up to 300 cps, to crush 
the competition. But it wasn’t enough. Feature by feature these two 
contenders battled. Quiet mode. 240 dpi graphics. Color capability. 
Choice of fonts. Front panel feature controls. Even compatibility with 
most major software. They were equal. Finally, the MSP-50 put its 
80-column print width on the line. Unfortunately, the other machine 
offered 136. 

What was the other machine? The new Citizen MSP-55. Which 
just goes to prove that if you want to be considered one of the best, 


you have to be a Citizen in good standing. 

For more information call 1-800-556-1234, Ext. 34, In California 
call 1-800-441-2345, Ext. 34. 
i om = CITIZEN 


aoe Printers that run like clockwork. 
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“the Breakthru 286 was the card of chowe,” 
PC BusinesSaftwareview (Rated #1) 


Think You Need an AT? 


“(.-Breaithru 286 is a good value and a quality product backed 
Se nn ain 

The Newsletter of the AutoCAD User's Group 
“The PCSG Breakthru 286 achieved the best performance 
results of the caching boards tested.’ 

‘ed Mireda, PC Tech Journal (Rated #1) 


Make Your IBM PC Faster Than an AT in Just 5 Minutes! 
Accelerator Cards: Speed and Value 


Speed figures are consolidated results from 10 tests of 
CPU performance (See Accelerator Boards Special Report, 
December 1, 1986.) 





C Microspeed Fast 88 $149 
© Microsoft Mach 10 $395 
© Univation Dream Board = $512 
© Orchid Turbo EGA $945 
©) S¥&D Standard 286 $995 
© Classic Speedpack $995 
© Orchid PC-Turbo 286e $1,195 
© Breakthru 286-12 $595 


Breakthru 286-8MHz-$395 
Breakthru 286-12MHz-$595 


Weare excited about our three speedup 
Eos You probably know about our 
ightning disk access speedup software 
that was awarded PC ine’s Best of 


1986 award (see box). After the smashing 
success of Lightning, in late ‘86, we 













“Lightning is almost mandatory...” - 
Steve Manes, PC Magazine 
Best of 86 review 











greatly enhanced 
from mainframe technology called caching. Fully ex. 
plots Above Board memory. 

UGHTNING 1s the standard against which 
all our competition measures itsel because we achieve 
universal compatibility with other software. Data is 
never lost. Order LAGHTNING 
it free with your Breakthru 286 board. 





a 
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LIGHTNING™—FREE with Breakthru 
speedup hardware—$89.95 purchased separately 


teed the Breakthru 286 board to be 
iterally the most advanced, fastest, most 
feature-rich board available. The runaway 
success it has enjoyed truly proved that 
assertion. Now we go ourselves one bet- 
ter with the Breakthru 286-12, This new 
board has the clock speed cranked up from 
8 to 12 MHz for speeds up to 10.2 times 
faster than an IBM PC. It is 50% faster than 
an 8MHz IBM AT, and up to a whopping 

1,000% faster than a regular PC. 
HERE'S WHY THESE TWO BOARDS 
ARE SO SPECIAL. 

means you dortt even have to gi 

a full slot. Whats pnd 














“The 12-MHz Breakthru 286-12 speedup board is the jastest 
Of those tested, but not the most expensive. On a dollar per- 
horsepower basis, it could be called the cheapest boost availa- 
ble for an XT." 

Mark Welch, InfoWorld (Rated #1) 


it works in the Co: Portable 
and most clones, Easy di iow how 
you foe, plage esc ha slot, 
remove the original and connect 
a single cable. There tance software re- 
quired. From that moment you are run- 
ning faster than an AT. 

Second, they are_advanced. The 
BREAKTHRU 286 replaces the CPU of the 
PC or XT with an 80286 mi 
thats faster than the one found m the AT. 
Has a 80287 math slot for 
numeric intensive applications. A 16K 
cache memory ides zero-wait-access 
to the most recently used code and data. 
b) switching software allows to 
ep back to a lower speed on the By for 
timing sensitive applications. an 

Oe 


isting system RAM, hardware, and 
peripheral cards can be used without soft- 
ware modification. Our boards operate 
with LAN and mainframe communication 
aes and conform to the Expanded 
lemory Specification (EMS). Software 
compatil a is virtually universal. 
Faster smarter than an AT - PCSG 


it. 

Fourth, these are the best. There are 
several other boards on the speedup 
market. We at PCSG have compared 
them all, but there simply is no com- 
parison. Many cards offer only a i 
speedup in spite of their claims and others 
are just poorly engineered. 

Weare really excited about these prod- 
ucts. PCSG makes the unabashed state- 
ment that the BREAKTHRU 286 card 
represents more advanced technol 
than boards by Orchid, Quadram, PC. 
Technologies, Phoenix...we could 
go on. Breakthru 286 is undis- 
putedly the turbo board with 
the biggest bang for the 

buck. And we include 

FREE the $89.95 ac- 


claimed Lightnin; 
a software. Cait today 
with your credit card or CO 
instructions and we will ship 
your card the very next day. 


e e 
Think Again. 
DON'T TAKE OUR WORD FOR IT. USE EITHER 


BREAKTHRU 286 SPEEDUP BOARD FOR 60 
DAYS. IF YOU ARE NOT TOTALLY SATISFIED 
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11035 Harry Hines Blvd. Suite 206  Dailas, Texas 75229 ¢ (214) 351-0564 





im Exceptional 3-D Spreadsheet 








Everyone who tries it, tells us, 
“It’s the best there is.’ 


Don't take our word for it. Use Lucid 3-D for 60 days. 
Return it for a full refund if not completely satisfied. 
Plus, instead of the $199 list price, an introductory 
spread- -the-word price of $99. 





Lucid 3-D is priced to sell at $199, 
but we want thousands of people us- 
ing Lucid everyday, all over the world. 
We invite you to be a part of that 
group. The reason we are offering 
Lucid for only $99, on a sixty day re- 
turn for a full refund, is simple. Pre- 
liminary user testing of the product 
produces the same results over and 
over. People tell us they would never 
work without Lucid 3-D again. Even 
folks continuing to work with 1-2-3. 
Memory Resident 

That's because the idea of a mem- 
ory resident spreadsheet makes 


sense, one that you can pop-up ins- 
tantly while working in your word 


= 


FIG. 2 Here we are, Instantly. Notice the lower 
left corner showing we are on level 2. You can go 


down or up. (See next page) 


way we dreamed a spreadsheet would 
function. Everyone who has seen it 
says things like, “Lucid 3-D is how soft- 
ware of the 1990's will look and perform’, 
or even more to the point “This is the 
way | 

thought a 
computer 


way. Users say "'It is so intuitive that | real- 
ly don't need a manual.’ That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist. talking about Lu- 
cid ina recent article said that. “If there 
ever was an interface idea so good it ought 
to be stolen and widely used, this is it: 
What he was talking about is a new 
menu approach that follows a simple 
design concept: it is easier to recog- 








should work". 
You'll 

see, Lucid 
is exciting. 





What 

q Makes 
} it so 

| | Speciai 
| In the 





J E i — EE, ' screen 


examples 
you can 
see Lucid 
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| FIG. 1 Let's get the detall on those ad costs. just move 
' | the widebar to that ceil and press one key (grey +). 


nize than it is to remember. As 
choices are made on a menu that take 
you to lower levels you always can see 
exactly where you came from and 
where you are going. The complete 
menu path is always visible. You can- 
not get lost several levels down. This 
means you never have to remember 
a command. you just flow right to it. 


is really ao 

processor or any other program. multi-dimensional. Any cell of the \ 
Lucid lets you cut anything on the spreadsheet can contain a complete pene 
screen and paste it right into Lucid. | other spreadsheet that you can ac- _—<he we a 
or cut anything from a Lucid work- —_ cess with a single keystroke. Itis 9 ==§=_ === y SR 
sheet and paste into the application | assimple asthe picturesshow. [ ~~ — NS 
below. YoucanevenrunLucidontop And you don't have to am oe \ S 
of 1-2-3 if you like, and cut and paste —-write formulas to do that. = ee \ _ 
information from one to the other, in- —_ All you do is go look at the bea i oa 
cluding formulas. other file. navigating VE Mae 

Lucid 3-D was developed over the through easy, point and _wti at 
past two years with countless, exhaus- Shoot directories. When you fy Ve ae 
tive hours of planning and program- come back up (with one key) the link Yi ~ 


is made automatically for you. 


ming to produce something spectac- 
Everything about Lucid works that 


ular. This is a product that works the 





Any cell can contain a complete other spreadsheet 


that you can access with a single key. 


Plus, no matter where you are on a menu or 
what you are doing, just press function key FI. 
and you will get a help screen specific to that 
command or action. Or if you want to know about 
any subject you can pop up an index of over 400 
topics and select the one you want. 


Notepad Behind Every Cell 


Another 3-D feature is that any cell can also 
contain a multiple page note that you instantly 
access with a single keystroke. You can write 


DLS; SUNERSERESD 
12 O4am Jan 1, 1988 


Newspapers 


Be 
atte ines 


Total 


notes, memos or letters that relate to 
your work. save them as individual 
files and even print them separately 
or with your spreadsheet. 
Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every 
time you insert an entry. Instead. it 
only recalculates the specific cells that 
are affected by your change. This is 
called minimal recalc. Lucid also has 
a remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment cal- 
culations affecting your viewing 
screen are completed. Other calcula- 
tions you don't see continue on in the 
background during the next com- 
mands. The end result of this power- 
ful combination is you rarely wait for 
a recalculation with Lucid. You find 
out what instantaneous is all about. 


Lucld Learns 
Lucid 3-D also lets you teach it any 


FIG. 4. Now, instantly we are on level 3. Each level Is a differ- 
ent spreadsheet. You could now move to the New York Times 
and see the detail on that figure. There Is no limit to the levels 
you can go. Move right down to transaction level If you like. 


D9: COMMEREEPMAEMS LED, 
12 Olan dan 
1908 
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Advertising 


Magazines 
Newspapers 


Breve ties 
Total 


Fl for help or Fi@ for menu 


66" 


t 16, 1988 


combina- 
tions of 
keystrokes 
so that in- 
volved se- 
quences 
can be 
done with single keys. Plus more than 
just remembering keystrokes, Lucid al- 
lows you to create Macros with loops, 
procedures and conditional branching 
amazingly all done automatically with 
simple menus. You can create your 
own menus that show the new fea- 
tures you have taught it. Another 
great feature is you can make your 
custom menus work like Lucid where 
one choice can take you down a level 
to a whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 


©COPYRIGHT 1967 PERSONAL COMPUTER SUPPORT GROUP INC. 





FIG. 3 We want more detail, so let's go to 
Newspapers. just press the Grey + Key 


Jim Seymour, Columnist, PC Magazine, PC Week 
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Fig. 5. Of course, Lucid does multiple windows. Notice, 
you can simultaneously open windows In different 
directories, different drives, even down as many 

as 3-D levels as you like. No one else can do that. 


Mouseability 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from the 
ground up, the interface is smooth 
and natural. You select files to load 
from directory lists. Everything is 
point and click. What's more any 
Lucid 3-D menu selection can be 
“moused’’ and the response time is 
“right now” instead of the sluggish “a 
little bit behind you’ fee] of add-on 
Mouse menu systems like those 
you've seen with 1-2-3. 






does it right now. 


A window pops up with a library of 
function names you can page through 
with the mouse. Select, click and it's 
in the formula with no typing re- 
quired. You even have a label window 
that you can fill (from the keyboard) 
with favorite labels and names so that 
you can insert them later with the 
mouse, There's even a pop-up calcu- 
lator to insert numbers so you don't 
have to go to the keyboard very often. 

It really permits that feeling of be- 
coming one with your work. Lucid 3-D 
has windows of user defined range 
names as well as the macros named 
by the user that can be selected just 
by pointing and clicking. Icons that 
are easy to grab with the mouse let 
you resize and move the spreadsheet 
window with the ease you would ex- 
pect. Plus you can go anywhere on 
the sheet by moving the mouse and 
clicking on the spreadsheet borders. 
And remember Lucid is designed so 
that any of those features are done 
with or without the mouse easily and 
quickly. 

Audit 


When you are staking a big decision 
on information gained from a spread- 
sheet you need to be certain that you 
have made no mistakes. Lucid offers 
five audit displays and printouts. 
Masterwork 


We could go on at ape length 
about all the features and innovations 











in Lucid, but Lucid is more than a bag 
of features. What is most important 
is the pride and craftsmanship that 
went into its creation. It is a master- 
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disk speed up software, and 
BREAK thre 286 Acceieraior Board. 
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F-keys Range GLETLIEE} Storage Print Three-D-Windows Audit Options -Exit 


FIG.6 We need those budget figures in the Word 
Perfect letter we are writing. Clipboard Dump 


word processor) 
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tinates for the 
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FIG. 7 Here it 
is right in Word 
Perfect (or any 


just like you 
typed It. 

You can go 
the other way 
Just as easily, 


Thanks, 
Janes Jolnson 
C:NBUDGET OWNS ON, MP 


work. The overall feel is tight and 
polished. In fact, Paul Somerson, ex- 
ecutive editor of PC Magazine, used 
one word to describe it, ‘Slick’. 


PCSG has built a reputation as a de- 
velopment laboratory producing 
products that you know are excellent. 
In 1983 PCSG dominated the Model 
100 laptop market with ROM based 
software that every reviewer rated as 
excellent. In 1985 we produced 
UGHITNING the pioneer and award win- 
ning Disk speed up software. In 1986 
we developed the BREAK&i&rs 286 ac- 
celerator board that blew everything 
else out of the water, and later we 
topped ourselves with the Breakthru 
12. Now in 1987 those who have 
worked with Lucid 3-D tell us “you have 
as it again. This is software everyone should 

ave! 
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11035 Harry Hines Blvd. 
Building 206 
Dallas, TX 75229 


Spread -The-News Offer 


trod Offe $ 
bh ii a = *99 me ull nek net peg 199) 
Exit & type Clipboard into application below if you aren't ecstatic — 





Co-winner of the 1987 PC vi \ 
Magazine Award for Technical | 

Exceiience 

The other winner: Microsoft's Excel 


Call 1-800-544-4699 
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Even if you don't plan to abandon 
|-2-3, Lucid makes sense. Files are 
converted between them with ease so 
there's not an interoffice compatibili- 
ty problem. This means you can have 
the power and fun of Lucid 3-D 
without having to upset your present 
systems, 

We are excited about Lucid 3-D, But 
don't take our word for it, take us up 
on our 60 day offer. Call us on our 
order line number and we will ship 
your order the very next day. This $99 
offer won't last because we will be 
shipping to the dealers soon. But in 
the mean time we invite you to try 
Lucid as part of our "spread the 
news’ campaign. Just pick up the 
phone and call us. We accept all major 
credit cards or you can order COD. 

Exceptional spreadsheet for 
the IBM PC, PS and Compatibles. 


GO 3-D TODAY! 
Call 
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(214) 351-0564 
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CIRCLE 483 ON READER SERVICE CARD 
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Now seriously who 
would you rather have 
connect your PS/2 
to your IBM network? 


Frank Burns or her? 


The answer is obvious. And the answer goodness PS/2 users started transferring data 
is IRMA™ from DCA. with IRMA 2™and Smart Alec™our micro-to- 
After all, what was the first 3270 micro-to- System 3X Rounte per 
mainframe connection is now the undisputed That’ just the beginning. Other DCA 
industry standard.With more thanhalfa _ connectivity products for PS/2s are shippi 
million installations worldwide. een ae ing IRMAX Multisessions” 
Now DCA is first again to introduce an APA Graphics” IRMA 3279 Graphics™ 


alternative for those seeking the same ease and IRMALAN DFT Gateway.™ 
of use and reliability from their IBM* Personal Whats more, we've already demonstrated 
System/2™ models. connectivity products for OS/2™ 

In fact,it was a mere 60 days after the PS/2™ So before you make any connectivity 
announcement that we demonstrated IRMAs_ decisions, talk to the communications experts 


Micro Channel Architecture“compatibility at _ who set the standard.Call us = 
COMDEX And 60 days later thathonestto- at 1-800-241JRMA ext 518. dea 


oCAba Inademark and IRMA IRMA 2 Smart Alec. RMAX Mudiormions, IRMAX APA Graphics RMA 3279 send IRMALAN OFT Gabry are rena of, Communications Amociates tne 10M 6 
a Drademark and Persomal Sytem! 2 PS/2 Micro Chara! Architecture and O62 are trademarks of | Bantinens Machines Cora ©1967 Orgaal Ci 


CIRCLE 531 ON READER SERVICE CARD 


Associate, inc. All rights rescreed. 

























! | I keep reading thal you "ve already 


RACLE’S $1295 SQL DBMS 


FOR ONLY $199 TODAY. 
OR BECOME A VAPORVAR. 


If you're looking forward 
to OS/2 and the next gen- 
eration of PC database 
management systems to 
enable you to build larger, 
higher-quality PC applica- 
tions, you'll be interested 
to know that: 
¢ Ashton-Tate has announc- 
ed its intention to replace 
its outdated database tech- 
nology with a SQL DBMS 
under OS/2, and 
¢ IBM has announced its 
intention to offer SQL for 
OS/2 in its Extended Edition. 

All you have to do is wait. Wait 
for OS/2 and SQL. Wait until mid- 
1988 ...or later! Meantime you 
keep developing with soon-to-be 
obsolete dBASE™ technology. 

But you don't have to wait for 
SQL on the PC. Oracle has it now. 
And you don't have to wait for 
OS/2 to run programs larger than 
640K. The ORACLE® DBMS allows 
you to run OS/2-size programs 
under today's MS-DOS™ 

ORACLE is the number-one sell- 
ing DBMS on both minicomputers 


Coser tim, —— 1 boise, 
oe I cette 


smauneunced that you're soon going to 
: unce SQL for OS/2 and the 


1 System/2. I'm really in no 
to make money with SQL. so I'm 


: Ashton Tote SQL 


IBM SQL 


apt 





and mainframes. If you try PC 
ORACLE, we think you'll make us 
number-one on PCs, too. That's why 
were making you this special offer. 
We've sold thousands of copies 
of PC ORACLE for $1295. But now, 
for a limited time, we will send 
VARs the same, full-function ver- 
sion of ORACLE for only $199.* 
That's right. Only $199 for a PC 
SQL DBMS that is identical to the 
ORACLE that runs on minicom- 
puters and mainframes. $199 for 
the only PC DBMS that lets you 


20101 Hamilton Avenue 
Torrance, CA 90502 


Since you've announced your inten- 

tions to go SQL, | really don’t know 

how much longer I can keep selling 
obsolete dBase applications. So send 

me SQL just as soon as you finish it. 
Ihave every confidence your first at- 
tempt will be full-featured and bug-free | 


Lf 
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write larger-than-640K, 
OS/2-size programs and 
run them under today’s 
MS-DOS. 

ORACLE makes it easy 
to write large, high- 
quality applications using 
industry-standard SQL. 
Applications that run 
faster. Applications that 
are easier to use and 
have more capability. 
Multi-user, networked 
applications. Applica- 
tions that can be devel- 
oped on MS-DOS today, and then 
run unchanged on OS/2, mini- 
computers and mainframes. 

So stop writing dead-end dBASE 
code today. Expand your markets. 
Call 1-800-ORACLE1 today. Or use 
the rightmost coupon. Or mail one 
of the other coupons. And wait. 


Qe ACs 


COMPATIBILITY * PORTABILITY © CONNECTABILITY 


Call 1-800-ORACLE1 today. 

















VIEWPOINTS 


LETTERS TO 
PC MAGAZINE 


DETAILS, DETAILS 
I was absolutely astounded while reading 
the sidebar ‘‘Attention to Details”’ in your 
feature article on 386 computers (‘‘Heavy 
Metal—386s Weigh In,’* PC Magazine, 
Volume 6 Number 16). Your praise for 
keyboards that connect to the front of the 
chassis certainly 
cannot be expressed 
by anyone who has 
anything but unlim- 
ited desk space. To 
fit the chassis and 
keyboard of our 
Compaq Deskpro 
on the same table, 
we have to push the 
rear of the chassis as close to the wall as 
possible, which strains all the cables com- 
ing out of the back of the machine. I’m sor- 
ry, but that is nothing but stupidity. 

David M. Kretschmar 

South Bend, Indiana 


HEAVY 
METAL 
386s Weigh In 





Regarding the ‘‘mysterious pair of feet on 
its top side”’ in your review of the PC Dis- 
count Noble 386 (‘‘Heavy Metal—386s 
Weigh In’’): A few months ago I transmit- 
ted a paper document to a vendor using a 
PC fax board. The vendor stated that ev- 
erything came out fine except for one small 
hitch—I put the document in the fax ma- 
chine upside-down and he had to stand on 
his head to read it on his screen. If only he 
had a Noble 386 he could have flipped ’er 
over and brought his world back to nor- 
mal! 

Jeffrey B. Foster 

Hopkinsville, Kentucky 


We found the extra feet useful while trying 
to stand on our heads and do spreadsheets 
at the same time. 








GREAT SOFTWARE, BUT... 

I believe some reclassification of the pro- 
grams Jim Seymour mentioned is in order 
(‘What Qualifies as Great Software?’’, 
PC Magazine, Volume 6 Number 16). 

Lotus’s /-2-3 has become an industry 
standard and now has some remarkable 
add-in programs like HAL. Yet it’s copy 
protected. I’d say it’s certainly great, 
but... 

Javelin is a wonderful program at a rea- 
sonable price. The new version, Javelin 
Plus, is even better. However, Javelin still 
has not sold as many copies as its quality 
would suggest. I'd call it arguably great. 

WordPerfect is my idea of a truly great 
program. It has technical excellence, su- 
perb support, and acceptance by a large 
and ever-growing number of users. 

Martin S. Snitow 
San Jose, California 


Jim Seymour's review of ACT! (‘‘What 
Qualifies as Great Software?’’) omitted 
both the name of the publisher and the 
price. There are at least two packages with 
the same name, so that information would 


be helpful to those readers who are trying | 


to find the program. 
Nick Feakins 
San Mateo, California 


Conductor Software of irving, Texas, pub- 
lishes ACT!, which is priced at $395. For 
more information, contact the firm at 
(214) 929-4749. A review appeared in 
Volume 6 Number 16, page 48. 


LIFE AFTER DOS 

I agree with Charles Petzold that DOS is 
limited (Environments, PC Magazine, 
Volume 6 Number 16), but big deal—so is 
the solar system. 











As one of your *‘nonprofessional pro- 
grammers,"’ I am sick and tired of having 
obsolescence forced down my throat, es- 
pecially when it serves little else but to en- 
rich the few. OS/2 is designed to obsolete 
all hardware and software based on DOS, 
and the cost of converting is extreme in 
money and time for both programmers and 
users. I refuse to play into IBM's hands! 

John J. Williams 
Alamogordo, New Mexico 


PROJECT MANAGEMENT 
I would like to thank Henry Fersko-Weiss 
for his article ‘‘Master Plans: Project Man- 
agement Software’ (PC Magazine, Vol- 
ume 6 Number 16). As Mr. Fersko-Weiss 
puts it, “*Choosing a project management 
program is a tricky 
business.” i = 
I understand that |[ 
it is not possible to |/ 
review all 100 or so || 
project management 
programs on the 
market, but I was 
surprised by the ab- 
sence of Advanced 
Management Systems by Diversified In- 
formation Services of Studio City, Califor- 
nia. AMS is a very good, versatile, and 
powerful tool. It would have been interest- 
ing to see how this program compared with 

the other programs reviewed. 

Ashok Apte 

Houston, Texas 


—  nitentiall 






<™Project 
Management 
Management: 


mg 


sass 


Much of what I read in your article on pro- 
ject management software was inconsis- 
tent with my own experience and with 
those of my clients (“Master Plans: Pro- 
ject Management Software’’). Only a few 
of the programs evaluated are capable of 
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OUTSTANDING 
SOFTWARE 


For IBM PC's and Compatibles 


15350 ge $00 gent 


OISK 
Small Quantities For Ten or More 


SHIPPED WITHIN 24 HOURS! 
Satisfaction Guaranteed or Money Back! 


[_] BUSINESS 1—€Z- FORMS business torm 
| — generation, completion and printing program | 
{_] CAD 3—The PC-Flow 1.0 computer aided flow. 
J] __ tert ganeraton progrem Color graphics required 
[5] COMM 4a,b,c,d,e—{5 disks) Join the world ot 
~~ sysops with RBSS Bulletin Board System 1410 ff 
(2) DATABASE 1a,b—(2 disks) File Express 3 8 
| menu driven general purpose database manager | 
I (_] EDUCATION 1—Iinteractve DOS tutonat tor new | 
PC users Makes learning DOS painless 
12 [2] FINANCE 1a,b—-(2 disks) PC Accountant 20 | 
personal bookkeeping and finance management 
1D GAMEs 1—3.0 Pacman, Kong, Spacewar, Janit Ll 
Jos, tuturistc Flightmare and more Color required. 
9 GAMES 2—cunen, Pango, Centipede. dun. Ml 
__ geons and dragons style Zoarre, elc Color req 
TS GAMES 3—Siacyack wth custorzable rules, 
I- '—~ Armchair Quarterback (you call plays), and more. | 
(J GAMES 4—Ster Trek, the Castle adventure 
_ game and the onginal Colossal Ceves Adventure | 
!] GAMES 5—The Hack adventure gama trom the 


ii i aeaae Like Rogue. only much ncher | 
{ ES 6—Pinball, Gets. Dragons, Sopwith 
| 1A a ESE Camel) and more, iG required | 


INFO 1a,b—(2 disks) Coolung recipes database I 
yword/ingredient retneval your own: 
] MUSIC 2a,b—(2 disks) PianoMan 3 0 polyphonic | 
music recording and playback program 
[J ORGANIZER 1—DeskTeam,¢ Sidekick clone, | 
__. @nd the Judy personel calendar program. 
—) PRINTER 1—Resident pnnt control and font I 
I- uttlity. ntelhgent spooler, banner maker, and more [> oT] 
| SIMULATION 1—Maze goeiing proggaen. MT MiTs SY 
I. Lite simulation, starfields, atc 
() UTILITIES 1—A cottection of invaluable pane 
purpose DOS unlties An absoiute must for all 8 
(_] UTILITIES 2—More mvaluabte DOS utiles in- 
cluding screen bumout, ram and more I 
(_] UTILITIES 3—A comprehensive set of debugg! 
I end diagnostic utilities for monitoni eat comp er i 
NEW RELEASES/UPDATES 
BUSMESS 2 2—Expressgraph business graptics 
‘hart your data and fd trends ie nds. Color prantics rea I 
CAD 1a,b—(2 disks) Fi Fingerpant | 1.2. alee 
painting and Altamira object oner design Color 
H 2) CAD 2a,b—12 disks) Cates nites Ol 
200 drafting program w/animabon. 640K, color 
| [2] COMM 2a,b—(2 disks) Procomm 2 42, an excel- | 
lent modem program with terminal emulation I 
( EDUCATION 3~PC.Fastype 1.20 typing t 
ideal for beginners end advenced students alike | 
[2] FINANCES 3a,b—(2 disks) Express Calc 3 12, 
@ powertul and user friendly spreadsheet program 
| GAMES 8—Stnker netcopter anack end Risk, the 
i ~ game of wortd domination. Color required I 
1 [- GAMES 12—Backgammon (play the computer) r 
and Wheel ot Fortune based on the gameshow 
I ] GRAPHICS 1—Record and play back screen Im- 
ages! Excellent for demo, ete. Color required 
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_] UTILITIES 5—Hard disk ublites for venfying, for- 
— matting, parking end optimizing your disk drives 
) UTILITIES 
I __ MarivRelease (remove resident progs w/o reboot!) 
i | UTILITIES 7—More advanced ublites including r] 
ae _ Masterkey (undeletes files trom hard disks). 
I \2) WORD 1a,b—(2 disks) PC Write 2 71, a powertul I 
word processing system w/speil checker, laser supt 
I Most software listed is shareware or user-supported 
directory, add $2. 


13 3] GRAPHICS 2a,b,0—(3 dicks) An excelent 3-0 I 
modelling and esas program. Color, 
Iz INFO 2a,b—2 disks) Zip-Phone, national | 
prefix oross reterence r 
a (2) LANGUAGE paar disks) The A86 3.09 
| macro assembier and debugger tor 8088/86/286s | 
[2] SHELL 48,b—(2 disks) Automenu end HOM It 
404 herd disk prog. tor custom full-screen menus I 


6—Advanced utilities inctuding 





3.5" tormat add $1 disk 125 page 


rT MicroCom Systems Costofitems __ r 

3673 Enochs Street Shipping___$3.90 

I Santa Clara, CA CAres tax__ ; 
g 95051 Total encl._. 


408) 737- 
[ 08) 797-9000 Sj 
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VIEWPOINTS 


= LETTERS 


scheduling project activities and monitor- 
ing the progress for large projects. And a 
number of the packages reviewed are so 
deficient in these areas that it is question- 
able how one could recommend them for 


| all but the most simple projects. 


In addition, it seems the author has an 
obvious bias against PERT charts as a tool 
for building projects and tracking their 
progress. The author loved Time Line, 





= Few programs, free or 
not, have ever delighted 
me as much as Michael J. 
Mefford’s DR.COM. 


which has an excellent Gantt chart module 
but is incapable of producing a PERT 
chart. At the same time, he seemed to 
downgrade SuperProject Plus because of 
its PERT chart orientation. 

The article does provide useful informa- 
tion if a knowledgeable reader takes time 
to read through the biases and inconsisten- 
cies. But | feel it is well below the stan- 
dards of comparative evaluations that have 
been published previously. 

Robert A. Walker, Ph.D. 
Falls Church, Virginia 


UTILITY FEVER 

As acommitted PC zealot and consultant, 
I use much of what comes out of the PC 
Lab Notes and Programming columns. 
Your utilities have become some of the 
most useful and reliable available at any 
price. 

I particularly welcome Ray Duncan to 
PC Magazine (Power Programming, PC 
Magazine, Volume 6 Number 20). He is 
joining excellent company with Messrs. 
Petzold, Mefford, Prosise, Hummel, and 
all the others who have provided some of 
the finest utilities. I have learned much by 
playing with Mr. Petzold’s EGA utilities, 
and Mr. Hummel’s SPECTRUM (PC Lab 
Notes, PC Magazine, Volume 6 Number 
12) is a dream for EGA color fanatics. 
Also, Mr. Mefford’s DR.COM (Program- 
ming/ Utilities, PC Magazine, Volume 6 





Number 14) and RN.COM (Utilities, Vol- 
ume 6 Number 16) are becoming so auto- 
matic for me, they feel like extensions of 
the brain. 

Now I eagerly read Mr. Petzold’s OS/2 
articles and look forward to the future of 
his new Environments column. Since I 
can’t see paying Microsoft three grand for 
their seminar, I am hoping he can enlight- 
en those of us with light pocketbooks. 

John K. Patton 
Dallas, Texas 


Few programs, free or not, have ever de- 
lighted me as much as DR.COM (Pro- 
gramming/Utilities). It serves its adver- 
tised purpose in immensely simplifying 
the task of sorting and cleaning up hard 
disks. But far and away I derive the most 
use and pleasure from its ability to plunge 
directly into text files. DR.COM lets me 
not only see what those files are, but read 
them quickly. Farewell to ‘‘type 
filename.ext | more.”’ 

Bruce Abell 

Washington, D.C. 


Congratulations to you and Michael J. 
Mefford on RN.COM and DR.COM, two 
of the most useful utilities in a long time at 
any price (Programming/Utilities). The 
provision of a page of instructions on 
RN.COM suitable for inclusion in the 
DOS manual was an excellent idea—I 
hope you can prepare similar pages in fu- 
ture issues. 

John R. Hansen 

Alexandria, Virginia 


Your magazine keeps getting better and 
better, I received my new PS/2 the week 
after RN.COM appeared, and it was in- 
valuable in setting up my hard disk (Utili- 
ties). I also like your new format for pre- 
senting the summary of a command’s 
operation. 

Michael Trombetta 

Manhasset, New York 


INCONVENIENCE OUTWEIGHED 

I wish to take exception to the sidebar by 
Jim Seymour titled ‘‘Portable Printers: 
Why Bother?”’ (‘Portable Printers: Two 
for the Road,’’ PC Magazine, Volume 6 
Number 16). For several years I have car- 
ried my HP 110 along with my printer. As 
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A disk each month delivered to you... 


packed with programs for your PC. 


DISCOVER UPTIME. You deserve the best from your PC. 
Have the best and save the most with UPTIME. 


You deserve value. We make it easy and inexpensive — 
a disk each month. At UPTIME, we believe in value. That’s 
why each month 30,000 people like you enjoy a disk packed 
full of programs and information. 


Make life easier &- get the most from your PC. 
Organize your life and be more productive with 
home management and finance programs. 
Have fun learning with educational 
programs. Relax with games and 
adventures. You'll find busi- 
ness, utilities & more! 
It's amazing just how 
much comes on 
every disk. 


FROM___ Volume L No. 1 


ImagePrint # Home Safe # Longevity & 
Bricks © Keyboard Calliope ® File 
Mover & Calendar Creator 8 Side 

Winder 












Eight programs and more on every disk. 
What's the opposite of “downtime”? It's UPTIME, 
of course. A disk each month, delivered to your door. 


It’s easy, inexpensive & fun. Too good to be 
true? There’s more! Each monthly disk reviews 
the latest software, hardware & peripherals. 


Subscribe now and save. You won't be- 
lieve the low price! Satisfaction is guaranteed 
or your money back. Make the very next 
UPTIME disk yours. Fill out the coupon. 
For immediate service, call toll-free: 


1-800-437-0033 


anytime, day or night. 
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We Do Windows 


Choose from a Complete Family of Windows 
compatible Graphics Applications. 


Micen®: is the 
premier developer of 


graphics applications 
compatible with Microsoft 
Windows. And Windows 


DRAW, Windows GRAPH, 
and In*a*Vision are 
recognized as the leading 
graphics applications in the 
industry. 


Keep - SmiPCRe PIC 
Windows DRAW is a busi- 
ness drawing and presenta- 
tion graphics program, 
which includes over 1000 
predefined clip art images. 
Windows DRAW was rated 
as the number one free-form 
graphics program by Soft- 
ware Digest (Dec., 1986) 
and is sold internationally 
by Microsoft. 


Windows GRAPH is a business graphics and charting program, and is 
the newest member of the Micrografx family. With Windows GRAPH, 
you can create an unlimited variety of area, bar, column, line, pie, 
scatter, combination, and table graphs. Use existing spreadsheet data 
or enter data directly to create a stunning array of two- and three-di- 
mensional color graphics. Then enhance your charts with free-form 
drawings, multi-font text and clip art. 


In*a* Vision is a powerful, easy-to-use Computer Aided Design (CAD) 
program. In*a*Vision was the first Windows-compatible program and 
according to PC Magazine (June, 1987), "In*a*Vision is still the best 
Windows-specific application.” In*a* Vision is ideal for design profes- 
sionals, Whether you are creating complex technical drawings, sche- 
matics, flowcharts, floor plans, organization charts or designing your 
own new kitchen, In*a* Vision makes your job easier. 





Each Micrografx application 
is compatible with Microsoft 
Windows. And compatibil- 
ity with Windows today 
guarantees an easy upgrade 
path to the Windows of to- 
morrow. 


With Windows, each Micro- 
grafx application can run in 
a window simultaneously 
with any other Windows ap- 
plication. And Micrografx' 
applications are data com- 
patible with all other Win- 
dows applications through 
the Windows Clipboard. A 
common user-interface, pull- 
down menus, mouse sup- 
port, shared device drivers 
and our common “object- 
oriented” file structure gives 
you consistent ease-of-use 
and top-quality output. Our PostScript and PageMaker compatibility 
means that all of the graphics you create are perfect for desktop and 
professional publishing. 


In addition, Micrografx offers Windows ClipArt with over 1000 busi- 
ness-oriented images and CAD ClipArt with over 1000 images from 
the architectural, electrical, chemical, and mechanical engineering 
fields, And through Windows CONVERT, your graphics are fully 
compatible with the AutoCAD data exchange format (DXF). 


For additional information about how to put Micrografx to work for 
you, call your local authorized dealer, or contact Micrografx toll-free, 
at 800-272-DRAW (in Texas 214-234-1769) or write to Micrografx 
Inc., 1820 N. Greenville Ave., Richardson Texas 75081. Call today 
and let Micrografx take the dirty work out of doing Windows. 


MICROGRAFX 


The Picture of Success 





Supports the IBM AT standard 





f 


Supports the new IBM PS/2 standard 
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VIEWPOINTS 


@ LETTERS 


a managing consultant traveling world- 
wide, I cannot depend on others to provide 


| printing capability and must be self-suffi- 


cient. 

The thought of standing around plugged 
into an airport's or a hotel’s equipment 
versus the comfort of sitting in a client’s 


| office is impossible to contemplate. The 


combination of the 8-pound computer plus 
the ThinkJet printer (a total of 15 pounds) 
outweighs the inconvenience of using oth- 
ers’ printer equipment. So please, don’t 
sell carrying your own printer as an incon- 
venience. : 

Rodman C. Wilson 

Saddle River, New Jersey 


| DVORAK AND JUNIOR 





In John C. Dvorak’s October 13 column, 
he reveals either some amazing new infor- 
mation on the PCjr or a dismal ignorance 
of his subject matter (‘‘Seven Lessons 
IBM Leamed from the PCjr,’” PC Maga- 
zine, Volume 6 Number 17). Where, ! 
wonder, is that ‘‘extra disk drive out’’ port 
that he mentions? Some of those cryptical- 
ly labeled holes on the back of the PCjr are 
mysteries, but to my knowledge, no one, 
until your Mr. Dvorak came along, ever 
figured out how to attach an extemal disk 
drive to one of them. IBM never sold an 


extemal drive for the PCjr, and existing | 


third-party drives attach via various weird 
schemes. 
James R. Stone 
Washington, D.C. 


I got carried away. Mr. Stone is correct: 
most add-on drives are connected through 
the internal modem connection. 

—John C. Dvorak 


Your October 13 issue was sensational—it 
was the most useful, fact-filled work yet. 
Too bad about the single egregious error: 
someone slipped in some words under 
John C. Dvorak’s byline praising an IBM 
product (‘‘Seven Lessons IBM Leamed 
from the PCjr’’)! This just proves that only 
Allah is perfect. 

Tom Holzel 

Acton, Massachusetts 


For John C. Dvorak to compare the PCjrto 
the PS/2 Model 25 is like comparing a 
Model T Ford to a 1987 model and saying 


that Ford should have used many of the 
1987 features in the Model T (‘*Seven Les- 
sons IBM Leamed from the PCjr’’). I have 
gotten a lot of good use out of my PCjr, 
and disagree that it is a flimsy machine. 
Robert H. Hellmann 
Marysville, Ohio 


The few years that exist between the an- 
nouncement of the PCjr and the Model 25 
hardly compare to the decades that passed 
from the time the Model T was built until 
1987 . . . although it's possible that using 
aPCjrfor any length of time may seem like 
an eternity —John C. Dvorak 





CORRECTIONS/AMPLIFICATIONS 


The correct price of Ontrack Computer 
Systems’ Disk Manager is $124.95 and 
that of their Disk Manager Diagnostics is 
$49.95 (‘*Rx for Slipped Disks,’’ PC 
Magazine, Volume 6 Number 16). 


Ventura Publisher and PageMaker can 
import Halo DPE graphics files (**PC 
Desktop Publishing Comes of Age,”” PC 
Magazine, Volume 6 Number 17). 


The correct price of Door Openers’ Your 


Personal Poet is $29. 95 (After Hours, PC | 


Magazine, Volume 6 Number 17). 


| In the article *‘Scanners Take Off?’ (PC 


Magazine, Volume 6 Number 17), we in- 
advertently switched photographs for 
Princeton Graphic Systems’ Laser Scanner 
Model LS-300 and The Laser Connec- 
tion’s TLC 1S-300. The correct picture of 
the LS-300 is on page 276, and the IS-300 
is pictured on page 292. 


HOW TO WRITE TO PC MAGAZINE 
Do you have a comment, compliment, or 
criticism about something you've read in 
PC Magazine? A question you'd like to 
open up to other readers? Then send your 
opinion to Letters to PC Magazine, One 
Park Avenue, New York, NY 10016, or 
through MCI mail to PCMAGAZINE. 

All letters become the property of PC 
Magazine ‘and are subject to editing. We 
cannot publish letters that do not include a 
name, address, and phone number for ver- 
ification. We're sorry we're not able to an- 
swer letters personally. PCy 
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What’s New in 
Shareware... 
Big-Cal creates a file containing a 


month’s calendar for prnene on one 
page (horizontally or vertically) or 


spread over two pages (which you 
tape together). 
ue blocks for each day allow 
lenty o! 


R room for making plans. 
mall calendars for the preceeding, 
current and following months are 
added for reference. 

The file can be sent directly to 
the printer, or you can use your 
favorite word processor or editor to 
add any custom touches which your 
printer supports, such as wide or 
emphasized print, italics, etc. 


EDraw 3.2 1s a general purpose 
drawing program for engineers, 
teachers and students. It 1s ideal for 
schematics, block diagrams and 
flowcharts. 


3x3 prints labels for 3.5" disks 
showing file names, disk name, size 
and free space and comments. 


Library for Turbo-C has over 100 
functions for use with Borland’s 
Turbo-C (tm). 


MyEd 1s a eee text editor that 
takes as little as 7k of RAMI, yet has 
many features, such as optional 
wordwrap, paragraph reformat, 
auto-indent, unlimited file size , 
spht/join hnes, block copy & delete, 
and source code too. 


Name Pal ts a name, address and 
phone number recording program 
that prints mailing labels, pocket- 
size address books, rolodex cards, 
3x5 cards and full-page rosters . 


Ticklex 1s an appointment scheduler 
and reminder rpogram. Reminders 
warn you at preset times before an 
appointment. 


Vehicle Maint ./Exp. tells you when 
it’s time for your car’s regularly 
scheduled maintenance and even 
prints a checklist and keeps track of 
your auto expenses. 


These programs are shareware, 
meaning that you can try them for 
our disk fee of $5/disk and pay the 
author only if you decide to keep 
using the program. Registration fees 
range from $5-$40. 


Find out more about unique, out- 
standing programs found only in 
shareware. Call or write for a FREE 


| sample newletter and complete 


library listing: 


PUBLIC 
(software) 
LIBRARY 

P.O. Box 35705 - WN 
Houston, TX 77235-5705 


713-721-5205 or 713-721-6104 
MC/Visa Accepted 
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PC BRAND ANSWERS THE MOST 


ASKED QUESTIONS ABOUT CLIPPER™ 





What Does The Clipper Compiler Do? 
Chpper™ compiles dBase IIIT and 
dBase III Plus™ source code programs, 
Procedure and format fies into a binary 
program which can be distnbuted and 
executed independent of dBASE. 


How Much Faster Is Clipper? 
Applications run anywhere from 2 to 20 
times faster than the same application in 
dBase III or dBase III Plus. The average 
application typically runs 5 or 10 tmes 
faster. 


How Compatible Is Clipper With 

dBase III and dBase III Plus? 

Clipper supports the majority of dBase III 
commands except those that are normally 
used interactively. There are some mmnor 

differences in the implementation of some 
other commands. 

DBF, FRM, MEM and LBL files are the 
same as interpretive dBase III. Clipper 
index files have the extension .NTX (cor- 
responding to dBase .NDX) and result in 
faster mdexang and more efficient use of 
disk space 


NEW VERSION: 
CLIPPER SUMMER ’87 
® compatible with Microsoft C 

© NDX file compatibility option 


* compile-time and run-time speed 
enhancements 


* complete file 1/0 control 


© more open files utuizng DOS 3.3 
* error handling 

¢ enhanced debugger 

e added commands and functions 


* purchasers of Autumn '86 
version will receive a FREE 
diskette upgrade 





Does Support Networking? 
Yes. Both versions Autumn ‘86 and Sum- 
mer ‘87 allow you to run compiled appli- 
cations On most major networks. They fea- 
ture record and file locking and support 
Expanded Memory. 

A second work station may view or read 
a locked record or file and produce re- 
ports. However, an operator of the second 
staton cannot update or wnte to a locked 
record or file. 


Do I Need Any Kind of Runtime Module 
To Run A Clipper Compiled Program? 
No. Clipper produces an object code 
module with the extension OBJ. When the 
.OBJ file ts linked (using PLINK86 which is 
included) a relocatable file with the exten- 
sion .EXE 1s produced which can be run 
directly from DOS. 


Do I Need Clipper For Every 
Program I Distribute? 

No. You can compile and distnbute as 
Many programs as many times as you 
wish. Nantucket charges no runtime or 


royalty fees for distribution of your com- 
piled applications. 


Are There Royalties For 

Adding Work Stations? 

No. Clipper places no Inmits on worksta. 
tions. You may add as many work stations 
as your networking software will allow 
with no additional fees. 


Does Clipper Handle Memo Fields? 

Yes Memo fields can be stored as string 
values, allowing them to be searched, con- 
catenated and REPLACEd. ASCil text files 
can be read into memofields and memo- 
fields can be read into ASCII text files. 


‘What Size Are Clipper 

Compiled .EXE Files? 

The mmimum size Clipper file is about 
120K. This overhead 1s a one time ex- 
pense and 1s present in even the smallest 
program. DOS requires 30-40K of mem- 
ory. In addition, Clipper requires 64K for 
its own purposes once loaded, which 
means that m a 256K machme you could 
load a program of about 160K mto RAM. If 
you create a program that exceeds your 
computer's memory, you may create 
overlays to work around the problem. 


What Are Overlays? 

Overlays are portions of your application 
that will NOT reside in your computer's 
memory untl executed. An area of mem- 
ory 1s designated for overlays by the 
hnker. You then specify which portions of 
your program are transferred in and out 
of that memory area. 


In What Language Is Clipper Written? 


Clipper is written in the C language with 
some assembly language routnes. 








REAL PROGRAMMERS 
DON’T USE dBASE. 
OR DO THEY? 


We're finding that some very swift pro- 
grammerts are using dBASET™ to wnte 
some very fast applications, and are com- 
pletng ther projects much more quickly 
But they cheat 

‘They use the Clpper™M compiler to 
combine dBASE wth C and assembler 

With dBASE used like pseudo-code, 
they can then quickly create prototypes 
that actually run 

Then, with dBASE doing the high-level 
database functions, they use the Clipper 
compiler to link m C or assembly lan- 
quage modules from ther own bag of 
tricks 

And they're finding that they're inking 
in fess than they expected because Chp- 
per compiled code runs so fast and be- 
cause of Clipper's built-in enhancements 

Clipper includes 
Easy networking that provides file and 

record locking the way it should be 

done 
* Fast screens that can be treated as 

memory vartables and eliminate the 

need for direct screen wntes and all 

that torturous heap management code 
* Box commands that made windowing a 

breeze And more 

So if you'd hike to use your tune more 
productively, check Chpper out 


Does Clipper Allow You 

To Create Windows? 

Yes. With Chpper’s new SAVE SCREEN 
and RESTORE SCREEN commands win- 
dows can be created and manipulated. 


Will Clippex Interface With Microsoft 
Windows™? 

Clipper will run and compile with Micro- 
soft Windows™ but will not run asa 
separate task. 


Is Clipper Limited To 640K Of RAM? 
No. Chpper employs the Lotus/intel/ 
Microsofi™ expanded memory protocol, 
allowing use of up to I megabyte of RAM. 


aout meeenre 1s Pageeey 


Chopet runs on any IBM PC, XT, AT, 3270 
or 100% compatible machine running DOS 
2.0 or greater for single user applications. 
Networking aj aprlcalens run on most 
major networks supporting DOS 3.1 or 
higher. 

Is Clipper Copy Protected? 

No. Copy protection was removed with 
the release of the Autumn ‘86 version 


PC BRAND PRICE $375 





dBase If and 

dBase IN Plus 

are trademarks of 
Ashton-Tate 

Cupper is a trademark of 
Nantucket Corporation 
PLINK86 is a trademark 
of Phoerux Software 
Microsoft Windows is a 


trademark of Microsoft ©1967 PC BRANO 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 Sth Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


Prices, terme, and apecitications subject to change without notice: 


PC BRAND: YOUR SOURCE FOR 
dBASE ENHANCEMENT TOOLS 





QUICKCODE PLUS FOR dBASE 
Industrial Strength dBASE 

Application Generator FOXS GELLER _ 
Whiting code takes tme and time 1s QUICKCODE PLus 


money QUICKCODE PLUS saves you 
both, with dozens of features you've 
never seen before in a dBASE code 


generator 

Conader the value of automatcally 
generating the following code, bug-free, 
in just minutes Relational applicahons 
that read, display, and update a dozen 
or more databases simultaneously 
“Real-tme" calculahons, performed on 
screen as the user enters each field 
Forms up to I) screens long, with the 
ability to pass data between screens 
Computational formulas that automati- 
cally combine data from different data- 
bases 9 Data types 16 held types 

Genenc LOOKUP and UPDATE func- 
tions are provided on the disk as dBASE 
source code, which you can add to your 
own dBASE hbrary. All generated code 
1s hughly opted, modular, commment- 
ed, 100% companble with Chipper and 
FoxBase+, and conforms to the program- 
ming standards recommended by ex- 
perts like Tom Rethg and Adam Green 
User manual includes extensive docu- 
mentaton of the generated code and m- 


‘he dBASE 


The Totellqpent Frege Gears 





structions on how to permanently embed 
your own changes in the generated 
code Truly the King of code generators. 


Last PC Brand 
QUICKCODE PLUS $285 $170 
UICKREPORT $295 $170 
QUICKENTRY Call Call 





BRIEF /dBRIEF 


The Power Environment for dBASE Programming 


Many worthy utility products supply 
needs that dBASE” ‘s programming lan- 
Quage doesn 't—dUTIL™, dFLOWT. 
and a host of others. Trouble 1s, you have 





to use them separately, then combine 
fe output into your dBASE program 


les 
No longer dBRIEFT, wmitten in 


BRIEF's macro language, grabs hold of 
BRIEF and turns tt into a complete dBASE 
Ml and 1] Plus programming domain 
Using BRIEF's underlying shell capabil- 
es and its own interfaces, (BRIEF can 
Yun extemal unlity libranes, plus dBASE 
itself, and link to the Chpper™, 
Foxbase +7 and Quicksilver compilers, 
al} with dBRIEF sll loaded and running 
the show It can do what BRIEF already 
does plus 

* Convert a screen layout into dBASE 
code for interactive data entry 

© Display dBASE file structures in 
windows, a great convenience alongside 
your program files 

© Expand keystrokes into full (BASE 
statements 

® Indent automancally for clegnc 


y 

» Create databases, index files, nvoke 
Ashton-Tate’s dFORMATT™ and 
ACONVERT™, draw lines and boxes 

“Summply marvelous programming en- 
vironment for wnting and editing dBASE 
Programs", PC Magazine, 7/86 Source 
code included! 

BRIEF 1 32 or later and 384k, 
512k to run dBASE within dBRIEF, 640k 
and harddisk recommended 
BRIEF /dBRIEF. List $275, Ours call 





ABC identical dBASE IM Plus Files Using C 


BCT 1s a senes of C libranes from 
Lathee which creates, accesses and 
updates files identical to those of dBASE 
itself So dBASE can read and update the 
files too 
What for? It means beth C and dBASE 
applications can operate on the same 
data bases interchangably It means C 
programmers can interface with the big 
market of dBASE users out there, yet 
side-step the dBASE language It means 
dBASE applications can now be linked to 
the universe of C libranes and tools to 
add windows, graphics, statistical analy- 
sis, all the things dBASE cannot do It 
means the speed and power of C to um- 
Press clients accustomed to dBASE! 
BC's functions paralle! ail dBASE'’s file 
handling commands, many decomposed 


to permit cirect data manipulation Ten 
each of data, index, and memo files may 
be openatonce It'ssocomplete an ISAM 
package that you can forget dBASE and 
use dBC only for C programming 

Our versions of dBC rumuc file formats 
for dBASE Il and 1] and now dBASE Ill 
Plus makes your programs network 
ready! as many stations as a network 
allows Hands-clf mode handles record 
and file loclong and untocking automat- 
ically Close in funchons give you direct 
Jock/unlock control 

Supports all four memory models 
Specify compiler and dBASE version For 
GBASE Il, Ill Last $250, Ours $195 For 
GBASE III Plus List $750 Ours $585 


Pay double and you get source too! 


WALLSOFT’S THE UI PROGRAMMER 


Code generator for dBASE 


The UI Programmer was developed for 
professional dBASE programmers who 
have been frustrated mn the past by code 
generators Up until now, a senous 
GOBASE programmer had to take what- 
ever code a generator produced and 
Modify it to thea needs With UL, the 
developer can generate exactly the 
GBASE code wanted 

UI (User Interface) has two main func- 
tions the first is a powerful forms editor 
to create sophisticated screen and menu 
forms in a matter of minutes The editor 
is completely menu-dnven It works on 
the "point-and-shoot" pnnciple—just put 
the cursor where you want and tell Ul 
what to put there 

Ul's other, more unportant, main func- 
tion 1s generating code for the forms 


you've desgned Once you have a form 
the way you want It, you call up the 
“Generate” menu, and tell UI which tem- 
plate you want to generate the code 

with That's the key—each tempiate tells 
Ul to produce a different kind of dBASE 


program 
It's through these templates that you 
can program the way Ul generates 
source You can use the templates 
that come with UI "as 1s" (there are 
about 25 of them) completely rewrite 
them, or write your own So you don't 


Jose control of , uke you do with 
other generators You just let UI do the 
techous work 
lust. PC Brand: 

UL $295 $244 
DOCUMENTOR $295 $244 
agFLOW $149 $124 
DATA-p 3a 350 





dBASE AT THE SPEED OF C 
dBx Translates dBASE Applications to C 


You dBASE™ programmers know what 
an expressive and readable language 
dBASE is Its a very comfortable devel- 
opment environment But the price 1s de- 
based performance Even compiled. 
dBASE doesn't offer the speed that some 
users require these days The kind of 
speed offered by software written in the 
C language The answer is dBx™ 

(Bx translates dBASE to C. It offers you 
a major competitive advantage over the 
next dBASE programmer Keep wnting 
in dBASE Take every applicaton all the 
way to complenon Then use dBx to 
translate them top to bottom to C! 

Other advantages C 1s portable, even 
to other operating systems hike UNIX/ 
Xenix™ To the Macintosh or Amiga 
dBx gives your applications a passport to 
places dBASE cannot go 

Has its own file manager for sngie 
user, but links to major C file managers— 
c-+tree and dBC—for compatibility with 
dBASE files or multi-user support We 
have everything you'll need, mcluding 
good advice Last PC Brand. 


dBx $3590 «$299 
with Library Source $ 550 § 469 
withFull Source Code $1500 $1282 








OVERDRIVE take the Doze out of DOS 


If you are one of the millions of personal 
computer users who are frustrated by 
slow disk access, you need OVER: 
DRIVE Overdrive will make your disk- 
lumted programs such as databases run 
faster How fast? It depends upon your 
particular circumstances, but 50% speed 
Increases are not uncommon 

For example, a dBase II] accounting 
program ran 50% faster and a large 
Condor 3 database whose SORT me 
was 80 minutes, ran the same sort under 
Overdnve in 13 

Overdrive is not a disk cashe, an op- 
tumver or a RAM disk In fact, Over- 


dnve will run even faster on your RAM 
disk because Overdnve ehminates the 
DOS “thinking time", not the disk ume 
Overdnve hooks itself into DOS and 
Teplaces tts old slow program code with 
modem, efficient, well-designed 
routines 

Overdnve adds handy directory uthh- 
ties and improves the speed of DOS 
backup and copy functions remarkably 
Runs transparently and takes up only 
2KB of RAM for stself plus around 1/2KB 
per Megabyte of hard disk capacity 


PC Brand $68.95 





For Orders or Literature, Call Us at.... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 
PC Brand, 150 Sth Ave., New York, N.Y. 10011-4311 
Telex: 667962 (SOFT COMM NYK) 


(©1987 PC BRAND 


Prices, terme, and epecitications subject lo change withoul nation. 


PC12887 


PRICED TO SAVE, SHIPPED FAST!!! 





SUPER SOURCE 


C-TREE & R-TREE 


Aldebaran’s Source Print B-Tree Fie Manager Now Has Report Generator 

Author Alan Simpson writes “the best tree: The only major b-tree fle manager List Ours Combined 
overall debi technique 1s to draw with network support in the standardlow- — c-tree. $395 = $329 $541 
lines to connect all the IF and DO cost version, c-treeT™ gives yourecord- Tree $295 $245 


WHILEs etc. with ther ENDIFs and END- 
DOs Then use a pencil to"-—Well, 
thanks, Alan, but we'll use Source Pnnt 
instead. It draws those vertical lines to 
connect the begmnings and endings of 
structure in a vivid display of your pro- 
gram's organzanon It can pnnt your pro- 
grams with page numbers, headings, line 
numbers, indent aulomatcally , throw in a 
table of contents and cross-reference in- 
dex “Occamonally a utlity comes along 
that makes a programmer's life much 
easier Source Pnnt is such a program" 
says PC Magazine list $75, Ours: $60. 


Tree Diagrammer pnnts an organuzafion 
chart of your program's structure show- 
ing the hierarchy of function, procedure, 
and subroutine calls Shows al a glance 
what routines call each other for clearer 
debugging Every shop should have this 
importani documentation tool List $85. 
Ours $45. 


locking routines for DOS 3 1/92 UNIX 
and XENIX. and t even comes in C source 
code, yet there are no royalies Source 
sticks 1o K&R, so C-tree is portable Tests 
m many environments prove tt 

Permits any number of keys for a dala 
fle—alpha, numenc. even floaling pont 
Handles files with vaned record lengths. 
muliiple keys in one index fue Both high 
fevel and decomposed functions It's the 
wor! 


r-tree: Adds the ability to produce ad 
hoc reports from fies mainiained by 
etree (v 41 and up) Link a fle descnip- 
tion lo ihe r-treeT™ hbrary, and use any 
lext editor to write report scnpts with no 
further Ccoding Reportscan access data 
in several files. select on critena, jon 
findings into new logical records, sort 
them, calculale new fields and columns, 
tabulate by control breaks Comes in 
source same portability asc-tree, and fits 
any compier 





WINDOWS 


RST, 
for DATA er 
M'Soft Windows Compatible 
“Only one package can be easily recom- 
mended" said Computer Language (une 
“87)reviewng nine window and data entry 
Products fer C Complete field level func- 
lions specify promp! string, field length, 
data type, screen location, picture, farget 
vanable, entry rules, help messages, 
even functions to call for validation once 
data keyed in 

Windows for Cisa subset Nodataentry 
but atl windowing functions Unlimited 
windows can be made either lo pop up. 
oI permanently overwmite the screen. 
scroll and highlight lists verncally and 
horzontally Specify Compiler Windows 
for Data List $296, Ours $258. Windows 
for C List $195, Here $149. 


ESSENTIAL C 
UTILITY LIBRARY 


400 Functions, 30c Each 
You ve probably seen ihe speed and 
power of Essentai's C function brary 
without knowing i Software greats have 
been using if for some time to give 
loday s top products prazz and panache 
Now grown to 400 functions Essential 
Produces pop-up menus, saves and re- 
stores screens and windows to disk or 
memory in as little as 1/10th second, and 
claims the fastest video outpul available 
lubrary has 50 business graphics func- 
bons, 40 string handlers, 28 functions for 
pnnfers, 18 for mice. |) for tme and date, 
DOS interface functons for disk error trap- 
ping. directory and file creation and man- 
agement, lots more Everything mn source, 
including sample programs Wehave ver- 
sions with pre-built libranes for the well- 
known C compilers, and a source code 
hbranan ts supphed for rolling your own 


list PC Brand 
C Unhty Library $1es = $119 
Essential Graphics $230 «($183 
Essential Communicanons $185 $125 
with Breakout Debugger $250 $189 


Shopping List for the Power Workbench 


ARITY PRODUCTS 
Aaity Combination Package 


Screen Design 
Perce 
Asity Standard Prolog hi 


Ai-EXPERT 


SvETEMsS 
EXSYS Development Sorwnrs: by EXSYS.. 


EXSYS Runtime 
tneight 2+ by Level Five rach 
1QCLisP byintege/ Guay 
integra ft 
oad by tt on Quatity a 
us Common rise 
Tater from Solution Sy: stoma 


TraneLISP PLUS from Solution Systems | 


Al-PROLOG LANQUAGE 


APT Active Prolog Tutor trom Soiution Sya 


trom Solution Syatams . 

Ptus from Solution 
Turbo PROLOG by Bortand int... 
Turbo PROLOG Toolboa by Boriand in' 


ASSEMBLERS & DEBUQGERS 
Advanced Trace-86 Morgen Debugger 


Debugger by Lattice, source level 


Microsoft Macro Assembler with Utilities 
panece sane Phoenix, Macro Aasembier 
" th at ‘avaoet Sone 
Periscope wi i 
Periscope II-X software only . 
Pitino wm 
BASIC LANGUAGE 
Mieroacft BASIC Int 
Microsoft QuickBASIC Compiter..3 0 
BORLAND PRODUCTE 
Refiex & Reflex Workshop 
Retiex Dats Bese Syatem 
Reflex We : 2 


C COMPILERS 
C86 PLUS by Computer innovaiions...New. 


Lattice C 
Let'ac 


lier from Lattice. 
ler by Mark Wilttams 








Tube C gisele Gonand. New .. 
by orm t Softw 
are 
ann aby Rational Syatema .. 
by IMPACC with debugging . 
RUNIC Professional from Lifeboat 
Aaynch Manager by Blaise, fv Cor Pasca! 
jaise, for C or Paaca: 
Greenteat Commustestions by Greoniesi 
CG UTUITY LISRARIES 
Bialse C TOOLS PLUSS.0.... 
Bialse Turbo C TOOLS 
Stalee C TOOLS PLUS . 


C Food Smorgasbordby Lattice. ... | 


stame ... 


with Advanced Board. Naw . 


ter for XENIX.... 


LIST 


1095, CUMlilty Library by Essential, 
Green! 


RWCOBOL see Ayai 
Microsoft COBOL 


EASE BU 
CLIPPER. from Nantucket 


Foxbacet Mult-Uaer 


£2 $88 wSebelSs 


QUICKENTAY Fox + Gatiar 


The Documentor Wailisolt 
aFlow Wailisott 


with Library Source 
with Full Source Code 


aBC trom le maintains DBASE intes 


with soul 


OBC Ill Plus. supports muiti-user DBASE. 


with source . 
DEVELOPMENT 


LMK from Lattice, 
Microsoft Window 


C Utility Libra of 

Eaeentlal Graphics of 

Essential Comm Library . 
with Breakout Debugger 


: tes Nenneerenia 
Btrieve Hterall, no royaities 
Btrieve Network ‘Soffcratt.. 

C-Tree by FairCom - no royaitias. source 
RTree by FairCom-Raport Generator . 
R-Tree Combo by FairCom .. 
ebViata singia user DEMS by Raima .. 


C-Tree & 
dbViata multi-user DBMS 


leat Functions by Greenieal Software 
COBOL LANGUAGS 
peer aren Prod. 
War . ot 
Microsoft COBOL Compiler for XENIX 
Micro Focus COBOL. see Micro Focus Prod 


@ IPPORT 
GRIEFMERIEF Grial tor DBASE iit 


McMAX. dBASE for MAC from Nantuckat . 
Eoxbase* from Fox Software 


QUICKCODE PLUS Fox + Gajlar 
QUICKREPQRT_Fox + Galler. 


The Ul Programmer Waillsolt 


Bx. dBASE to C Trenstator by DESKTOP AI 
Code 


TOOLS 
BASTOC by JMi, convert BASIC foC 
basic 6 BASIC's functions added to C . 
Option Sofferat? Biriave Ra, 

ean Query Utility for 
Bode Sitter Profiler by David Smith 
Dan Bricklin’s Demo ram Prototy; 
“maka™ tke UNIX 
Development Took 


ESSENTIAL pngoucts 


List US 
185 «118 


300 functions 
185 139 


700 


Source Print. 
res Oley 


MODULA-2 LANQUAGE 
MODULA2 CompllarPack a LOGITECH . 
MODULA2 Devel 
MODULA-2 ROM 
MODULA-2 Toolkit 
MO DULA-2 Window Pkg by Loaitecu 


OTHER LANGUAGES & UTILITISS 


Php & Grose AT Debugger 


source code formatter 


aMMet. Source Code diagrammer 
MuMath includes MuSimp 


Compiler Links wil soft C. 


Microsoft Pascal 
Wicrosoft Pascal Complies for XENIX 
Turbo Power Toolat by Biase. 
Advantage C+ + by Lifeboat Assoc. 


PHOENIX PRODUCTS 


PASMS&6 Macro Assembiar 


PDisk Phoenix's new disk manage: 
Plantaay Pac six products. New Price 


PFinish EXE performance analyzer 


Ptix86 Plus Symbolic Debugger 
PlorCe vast library 


PtorCe+ + Funcion Library 


Plink86 Plus Ufilizas mamory for overt 


Pmaker fika UNIX “maka" .. 


pvcs 
rt Gen. 


PVCS Personal 
PVCS Metwork 

PolyMake Complata Maka urtity 
PolyLibrarian Library Manager . 
PolyLidrartan Il Library Manaer ae 
PolyShell UNIX tka Command Shel! 
PolyXREF Compiafa Cross Ref Utility 
PolyXREE Ona fan 


PmatawithMacros . 
Pre-C UNIX “Hint -aitka 
PTal Binary Fria Communicator 


POLYTRON PRODUCTS 


te Boel cose Con Syst 


wage only 


PolyBoost The Software Accelerator : 
PolyDesk Il] 3rd Genaration Desktop Org” 
PolyDesk Ill Add On Tools 


RM/FORTRAI 


RMICOBOL. 


RMISCREEN 
RWNET +65. 


AMICOBOL 85 ANS/85COBOL 


RYAN-McPARLAND PRODUCTS 


M24 New 


RAMIFORTRAN UNIX of XENIX. . 
AMICOBOL 00S 


UNIX of XENIX | 


=o 


tor COBOL 85 
COBOL & COBOL 85 Network 


with CSD Source Level Debu: . 
MWC-86, Mark Witliema C Development 


Opt-Tech Sort Can sort Btrieve files 


PORTRAN LANGUAGE 
RWFORTAAN by Ayan McFarland . 
The Automated rammer by KGK 
FORTRAN Libraries by Aipha Computer 
Microsoft FORTRAN Links w/Microsolt C 
Microeott FORTAAN for XENIX 
Scientific Subroutine Package by Alpha 


GQRAPHICE 
Essential Grephica Essential, no royaitias 
GSS Graphics Devel Toolkit 
GSS Kemel System by crepe Sottware 
GSS Metaille Interpreter . 
Halo by Media C; bemetics . 
with Dr, Halo I 
Halo for Microsolt includes ail fonts 


MICRO POCUE PRODUCTS 
Micro Focus Level 1 canon ATi a iO 
Level It conol= Aa 
Level Il Anim. 
Micro Focus Personal coset 
Forme-2.. bi 


Curses by Lattice, UNIX screen designer.) 
with Source 
Greenleaf Data Windows. New 
with source 
Panel Pius by Round Hill, no roveleax New 
View Manager torC by Biaise ss. 
Vitamin C by Creativa Programming. 
VC Screen by Creative Programming 
Windows for C Varmont Creative Soltware 
Windows ior Data inciudes Windows for C 
ZView Data Management Consultants 


TEXT EDITORS 

Briei from Solution Systems . 
Condor Editor by Condor... * 
Edix by Emarging Tech Muifi-screen . . 
Epstion by Lugaru Software, tika EMACS . 

FiraTime by Spruce Technology, C syntax . : 
vent ey. Mansfiaid, similar to Xedit a 

the Lattice Screen Editor Mui’ Wind 

Yeak by Compuview 
Vedit Plua by Compuview 





PC BRAND'SPEAKS YOUR LANGUAGE 


The AUTOMATED PROGRAMMER 
Enter Mathematical Notation Directly 


Graphics Tools for 
Software Developers 
When choosing your graphics tools for 
software development, performance 1s 
crucial The best proof of HALO’s super- 
Jor performance 3s m the number of In- 
dependent Software Vendors (ISVs) that 
develop and distnbute HALO-based 
applcahons Over 190 ISVs selected 
HALO because HALO out performs the 
test. HALO 1s easier to program and 
shortens time-to-market, HALO 1s com- 
plete with over 190 funchons, 17 program- 
mung languages, and HALO supports a 
wider range of devices—over 110 

Since 198] HALO has been the indus- 
try standard hbrary of graphic subrou- 
tines for the PC. HALO has an installed 
base of 60,000+ end users and hundreds 
of ste hcenses 

A single copy of HALO includes all 
device dnvers, your chowe of one com- 
pier binding, LeamHAL¢ (an interachve 
tutonal), free 800 * technical support, 
and the license to use HALO on one 
machine Flenble, practical lensing 
terms are availabie lenis and “Sites " 





PC Brand 
Halo $300 $219 
with Dr Halo I $440 8299 
Halo for Microsoft $595 UH 
GREENLEAF 
LIBRARIES 
Functions 
C source, assembler source, and 
binary hbranes of 228 functions for 


many compilers Emphaszes tght func- 
bonal groupings to mune loading 
code which your apphcaton may never 
use Manual's 250 pages help select 
functions, as do demos, bulletin board. 
A sampling. DOS extensions for file 
and directory manipulation Screen: 
select mode, page, monochrome or col- 
or, palette; cursor shape, posthoning, 
clearing and scrolling, pixel get and 
Put Strings efficient operations to add, 


ment, tne/date, read registers, get 
memory size, peek and poke Specify 
80770 & Compiler 

fast $185, Here $139 
Communications 

Communucate from within your own C 
Programs! Over 120 functions and 
demo programs m C and assembler 
source to set up interrupt-driven asynch 
communications for up to 16 channels 
Up to 9600 baud, ASCH or binary, any 
panty or word length, 8250 UARTs, 
Xon/Xoff ard Xmodem, WideTrack re- 
ceive Goodbye separate communica- 


A programming system for numerical 
computation that enables a computer to 
recognize and process mathematical, 
engneemng, and scennfic specificahons 
Using the Two-dimensional (2D) Text 
Eddttor, input computahonal formulas di- 
rectly using conventional mathematical 
notation (e g , integral. summation, 
numerator-over-denominator division. 
matnx inverse, dot and vector products, 
tc ) and technical English The descrip- 
ton of the problem solution (program) is 
expressed at such a high level that it ap- 
proaches the ideal of an executable 
specification, te , for many problems, the 





BTRIEVE B-tree Fite 


Manager Plus Add Ons 


If networks are on your horizon, betung 
your future on Btneve as the one file man- 
ager for your C, Pascal, BASIC, and 
COBOL projects looks hke a smart move 
Reason? Novell bought Bineve's creator 

Btneve s function brary takes complete 
charge of all file creation, indexing, read- 
ing. wniting, insertion, deletion, space 
recapture, forward and backward search- 
ing Its balanced-+ree indexing scheme 
finds any key in a mullion in four or less 
accesses Files may have upto 24 indexes. 
fixed record length to 4090 characters, 
vaniable length to 64k. indexes up to 255 
characters, files of 4 billion bytes 

Last $245, Us. $195 Network Version 
last $595 Ours Only $465 And ask 
about Xineve for Btrieve file mquiry, and 
Rineve forreport winting All threein ver- 
sions for any network that supports the 
MS-DOS 3 f file sharing funchon 


PANEL PLUS screen 


Favorite Has Library Source 
There arenoscreen design and dataentry 
tools quite like Pane! Plus With it you 
design a screen under program control. 
use Panel's ubhty to “run” and test it field 
by field, then pass it to Pane!‘s code gen- 
erator which delivers C source code to 
work with as you please The code calls 
Pane! Ptus's function library, but now the 
library comes in source, so everything 1s 
Portable and changeable 

Has every imaginable feature A 
screen can have 1000 fields stacked 127 
levels deep Each field can be boxed, 
colored, mult-row, word-wrapped, 
scrolled four ways, inked to help mes- 
sages, matched to a picture, validated 
after data entry—it's exhaustive 

Operates in graphics mode via inter- 
faces of graphics products it supports 
Handles EGA's 43line screen Adaptable 








tons software Specify compiler to various keyboards, screens, operating 
ems Major tool with 's of evolu- 

bests pe, Uats lee ton List $498 Here $388. 

GSS GRAPHICS SYSTEM AO 

we, TANDAY 

Leave the Device Driving to GSS. ansi co! © 

For serious apphcations stick to the tools Ask for lust PC Brand 

that suck to the standards Notthe leastof  CGf Dvipmt Toolktt $49 = $375 

reasons why GSSTM has emerged asthe Kemel System 4S = $378 

pre-ermnent graphics toolmaker is that t Kemal for IBM RT $7 8664S 


has always conformed to ANSI standards 

At the heart of the system 1s the CGI 
standard Development Toollat It has all 
language interfaces and device dnvers 
for keyboards, mice, joysticks, tablets, 
printers, plotters, cameras The dnvers 
completely insulate your application 
from concer for device idhosyncracy 

GSS KemelTM conformsto ANSI's GKS 
2b and has all ts drivers and language 
bindings Macro level tools to draw, color, 
segment, transform. store and recreate 
anobject The Metafile Interpreter reads 
ANSE CGM files with full CGI capabihty 
for recreation on vanous devices 

Quality software? IBM thnks so They 
sell GSS under their own label) Royalties 
Needs 256k 


Metafile Interpreter $29 $235 


Specification is the program. A correct 
program can be achieved many times 
faster than by current programmung 
methods Venficaton and debugging are 
often reduced to proof reading —"‘If it 
looks nght, it is nght “ 

The Automatic Programmer translates 
2D programs into a target language, per- 
muting easy interfacing with exsting pro- 
gram libranes The currently available 
target language 1s FORTRAN 

Computahonal results may be embed- 
ded m complex 2D text and graphic 
“IMAGE™ formats using inturnvely obvi- 
ous (WYSIWYG) control 
List $995 PC Brand $949 





BLAISE 
C TOOLS PLUS/5.0 


TOOLS PLUS/S 0 from Blaise Com- 

Puting Inc helps you to quickly 
build professional applicahons using the 
full power of Microsoft C $0 and QuickC. 
Now you can concentrate on program 
creativity by having full control over 
DOS, menus. interrupt service routines, 
TMmemory resident programs, fast dwect 
video access, windows, printer and key- 
board control, and more! 

Biaise Computing’s attention to detail, 
like the use of full function prototyping, 
cleanly organzed header files, and a 
comprehensive, fullyandexed manual, 
makes C TOOLS PLUS/S 0 the choice for 
expenenced developers as well as new- 
comers to C 

C TOOLS PLUS/5 0 prebultt hbranes 
are ready to use with ether QuickC or 
the Microsoft C 5 0 command hne envir- 
onment Complete documented source 
code ts included so that you can study 
and adapt it to your specific needs 


lust. PC Brand 
TOOLS PLUS/S 0 size $99 
Turbo C TOOLS 129 9 


CASYNCH MANAGER 17 = 135 
Turbo POWERTOOLS 9 rid 
Turbo ASYNCH PLUS 99 Bs 





INTERFACE LIBRARY 
he C-Worthy™ Interface Library 
wraps an entire user interface 

around your apphcahon Its full power 

can be summoned by only a few high 
level calls Sound exaggerated? A single 
function call can set up a complete text 
editor ina screen window Recently ac- 

quired by Solution System, over 600 

pages of Documentation, Turbo and 

Quick C version and a complete Inter- 

face Library have been added 

High ievel calls pop menus and scroll- 

able choice lists to the screen, restoring 

the background when dismissed 
®Windowing facdimes open portholes of 
up to screen swe for viewing virtual 
screens larger than the physcal screen 
eFull context-sensitive help screen man- 
agement takes over these chores and 
error messages Automatic routines inter- 

Tupt with pageable text windows explain- 

ing what to do next 

Novell found it “played key role and 
accelerated development’’ m malang its 

NetWare™ uthties easer for users in- 

gemous demo call for 1. 

Ask for 





list’ PC Brand 
C-Worthy $195 Call 
with Forms Library $295 Call 
BASTOC gasic Intoc 


For a tnfling pnce. BASTOCT moves 
truckloads of BASIC code over to C ft'sa 
transiator which takes in Microsoft Ex- 
tended BASIC and emits pure K&R C for 
Microsoft or Latice Structures even con- 
voluted BASIC code Optumized to dra- 
mancally reduce execution ime Dyna- 
mic string allocation ends BAS{C's cata- 
tonic halts for garbage collection Huge 
worksaver List $495, Us $399 





POLYTRON VERSION CONTROL 
Source Code Control for Any Language 


PVCS allows programmers, project 
managers, librarians and system ad- 
munistrators to control the proliferation 
of revisions and versions of source 
code in software systems Independ- 
ent programmers, the leading soft- 
ware publishers and LAN companies, 
and hundreds of Fortune 1000 com- 
panies rely on PVCS to store and re- 
tneve multple revisions of text It 
maintains a complete lustory of revi- 
sions as an “audit trail’. generates 
status reports, and uses intelligent 
“difference detection” to munmuze 
disk Tae for each new version. 

On Corporate and Network PVCS =- 
Tultanecus changes to a module are 
merged into a single new verston If 
changes conflict, the user 1s notifted 
The ‘Logfiles’ used to track changes 
are mterchangeable between any 
PVCS product 


Corporate PVCS 1s for mulnple pro- 
grammers ft includes “branching” to 
Taintamn code when programs evolve 
on multiple paths Personal PVCS 
offers most of the power and flexbility 
of corporate PVCS, but excludes mul- 
tple programmer features Network 
PVCS 1s the Corporate version for 
LANs File locking and securtty levels 
can be tailored to each project 

PolyMake Sul) using a pretustonce 
Make? Step up to PolyMake. the most 
popular and powerful Make utility 
Most flexible macros of any Make 
Now integrated with PVCS and Poly- 
labranan for faster performance and 
precise configuration Management 
Ask for List 


Personal PVCS $149 $109 
Corporate PVCS. $395 $209 
Network PVCS Call Call 
PolyMake $149 $109 





Payment: We honor MasterCard Visa Amencan 
Express (no surcharge}, checks in advance, of 
funds wited to PC Brand clo Chemecai Bank 126 
East 86St .New York Account 034 016058 COD 
ue only) for cash, money order certitied check 
ina fee) NY State addsalestax Purchase orders 
accepted trom larger corporations andinsintutions. 
al our cescrebon if you agree to net 30 days plus 2% 
a month late penalty thereater 
& Ha ; US UPS Surface 151 
Product $6, each addi $3. UPS 2nd Aw 1st 
ct $10 each add t $450 UPS Next Day As or 
fal Express t 2 Day Air 1stproduct$16. each 
add!$6 FedEx Next Day t0AM 1si product $28. 
each addi $7 international Charges vary by 
destination andcarrer $10 per shipping container 
for export forms Aw parcel post al your risk beyond: 
collected insurable amount 


For Orders or Literature, Call Us at.... 


800 PC-BRAND 


That's (800) 722-7263. In NY State call (212) 242-3600 


PC Brand, 150 Sth Ave., New York, N.Y. 10011-4311 
Telex 667962 (SOFT COMM NYK) 


©1987 PC BRAND 


Prices, torme, and specifications subject te change without notice. 


apcimea? 







routines whic! 


bring tn your job 


There are 
manipulations the 
jot, time/date 


Then there are wh 
disk and hbrary 
ind compilation. 





PHOENIX PROGRAM 
DEVELOPMENT TOOLS 


"Today "s professional programmer 
demands high performance tcols that 
speed up and enhance the application 
development process That's why more 
programmers rely on one company for 
the best engineered, highest performance 
tools available —Phoenx 


PLINK 86 PLUS: overtay 
Linker with Caching Smarts 
O nly hnkage editor containing ad- 
vanced overlay capabilities. It han- 
dles any compiler or assembler produc- 
ing standard intet or Microsoft OB] files, 
including COBOL and FORTRAN, Lattice 
C. Cl C-86, Microsoft /IBM languages, 
and mbp/COBOL Virtual memory man- 
agement ensures ampte capacity for 
symbot and common block names 
(35.000) Punk86 Ptus supports unlimited 
sze file. unlumied modules and 4 095 
overlays nested 32 deep Merges object 
modules, caches overlays in extended or 
expanded memory, and automatically re- 
loads overlays upon function return In- 
cludes Phb86 library manager List $495 
PC Brand $226 


Phoenx offers a full tne of powerful, 
yet easy-to-use tools that help pro- 
grammers write, test and deliver more 
effinently the best applicabons possible 
Complete. fully detailed documentanon 
accompanying each tool enables quick 
mastery of the product In addition. all 
Phoerux tools are backed by full4ume 
Customer support professionals re- 
spected throughout the industry Asa 
result, many Phoerux tools are already 
established as industry standards and 
others are fast on their way 


PFIX86 PLUS: Muit-Window 
Symbolic Debugger Does Overlays 
E* to use, menu driven, muln- 
windowed symbolic debugger that 
works with any IBM or Microsoft com- 
Piled language Accesses the full symbol 
table provided by MS Link or Phnk86 
Plus Automanecally handles Plink86 Pius- 
overlaid or remdent programs Source, 
assembly translatons, stack, data areas, 
pm ult real 
jayed sumulta: ly 
Pmaker™ Features clude In-line 
assembler for temporary 
patches, temporary and permanent 
breakpomt settings, full speed or trace 
modes, dual-monitor support, up to 100- 
steptraceback List $385PC Brand $258 


Pmate™ 


Prec ™ 


Pasm™ 





=a 
bi 


ig 


Optimize 


Backup/Restore 


PforCe ™ 









Plink™ 


PFINISH: Shows Where 
To Improve Program Speed 
imetunes a software product by tdenti- 
F fying inefficient sections of code that 
need rewnitting for maximum perform- 
ance lt analyzes your program during 
execution, and snapshots whuch routines 
were reached, their callers, how many 
mes each is executed, how much time is 
Spent in each, how many mstructions are 
executed m1 each Unhke other 
"“profilers’’, can use symbol table infor- 
maton to produce much More meaning- 
ful analyses on overlays and interrupts 
List $385 PC Brand $278 


Pfix ™ 





Pfinish ™ 






Piib™ 






g 


oon? 


Pdisk™ 


PFEATURES 


masa Spore 


PFORCE: LET 
WRITE HALF 


hoemx has amassed | 
P ons into the ulumate regi ee, 


slash your development schedule 
PforCe'™ offers eve: th 

F EN 

level functions for gate 

complete b-tree database man 

€xpecied essentials like string 


calculations, screen and 


ammunications That's for applications 


management, archiving 


ign emphasves objects Wind 
databases, records and fields take the 
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brary —over 


h stand at the ready to 


and 
ahead of budget 


compuer libraries for- 


even interrupt-dri ven 


Ole sets of utlities for 





PRE-C: For Lint-Like 
Scrutiny of Entire Projects 

umular to the UNIXTM “lint” for C, but 

with additiona! functionality It cross- 
checks multiple source files and hbranes 
at once, reporting nter-module errors 
that no compiler or debugger could 
catch, as well as all mcorrect C syntax — 
even obsolete usage Pre-C accepts full 
UNIX Systern fll C syntax, a subset of 
which is umplemented by most MS-DOS 
C compilers, as well as ANS! proposed 
extensions For checlang function calls 
and arguments, tables of major compiler 
libranes are supplied, and you can add 
your own Lust $285PC Brand $186 


PDISK: Backup & Disk 
Management Plus Caching 
Cc omplete disk management package 
Cache will sgnificantly speed up 
disk operation on PC/XT/AT by keeping 
data in memory mstead of disk It's com- 
patible with the Lotus-intel-Microsoft 
(LIM) expanded memory specificanon, as 
well as extended memory Extensive 
Backup/Restore combmations will in- 
clude or exclude files, whole and partial 
subdirectones, and will backup by date/ 
ume, file type, or only files changed since 
last backup Supports AT high-density 
floppies, PC floppies, and any storage 
device accessible through a device 
dnver List $195PC Brand $18 


PTEL: Communications 
You Can Put On Hold 
Gomis for use with most pop- 
ular modems such as Hayes and 
compatbles, DEC, Racal Vadic. Anchor, 
US Robotcs and Novation Ptel automati- 
cally adapts to Telmk, XModem, Kermut 
or Modem 7 for CRC checlang and for 
ufnand afin (ie “wildcard”) file name lst 
transfers, of the bulletin board or the other 
end computer supports them. 

Highly configurable, with choices tem- 
poranly or permanently saved Ptel runs 
fully interactive or can be batch dnven 
from ascrpt You can even exit to DOS, 
move files around or run another applica- 
tion and then retum to Pel, all without 
droppingthe line List $198PC Brand $138 


m 


tion libraries should have tut 
lonals, so 

: le demos, quick reference, and cane 

elp Our versions have Pre-compuled h- 
braries for all memory models of Lattice 
Microsoft, C186, Wizard and Azec, and’ 
full source code to h 
compiler Also a f 
allow Pre-C to penis aes” 

IS ts Phoenix Quality, which means a 


PforCe to 
Brand ee with List $39 PC 


PHOENIX 
YOUR PROGRAM 


form of structures est 
functions, ss ablished outside 


change the: 
You can find such 
hbraries, but you'll need to buy several. 







you have complete control to 













use with any other 








your calls precise 













SPECIAL $235 










PMAKER: Compile & Link 
Scripts to Manager Big jobs 
Samar to the UNIXTM ‘make" unlity 
‘Tell Pmaker all the elements compns- 
ing your system and it won't forget It 
keeps track of which modules in a pro- 
gram are changed, and recompiles, re- 
assembles, and relinks them to produce 
a finished product—all with a single com- 
mand An essennal tool for managing 
large. complicated, or distributed pro- 
grammung proyects Pmaker works with 
any compiled language. linker, or other 
tool you use List $125PC Brand $8¢ 


PASM86: Macro Assembier 
With Math Co-Processor Code 
Hz: speed, fully MASM-companble 
8086 macro assembler with supenor 
syntax checking and support for 8087. 
80286 and 80287 operating code mnemon- 
ics Can define local symbols in the cur- 
Tent procedure, assemble files with up to 
15,000 symbols, define symbols at assem- 
bly time, obtain hstings of error and G 
warning lines only Detailed descriptions 
and examptes of each processor instruc- 
thon Now includes Pfix-Lite, a subset of 
Pfix86 Ptus. Last $195 PC Brand $138 


PMATE: Text Editor 
With Famous Macro Powers 
A™ screen, fully customuzabile text 
processor /editor with advanced fea- 
tures including abihty to run m the back- 
ground, C and FORTRAN specific 
macros, automat disk buffenng, ten m- 
dividual auxihary buffers ft is menu. 
™mouse. or command driven with exten- 
sive macto command language and a 
umaque last.n, first-out "garbage stack" 
that saves deleted items for recovery 
List $196 PC Brand $138 


PFANTASY PAC: Bundle 
Up To Save a Bundle 
super value pac of Phoemx goodies. 
Includes Plink86 Plus, Pmate. Ptel. 
Pfix86 Prus, Pmaker and Pfinsh List $98 
PC Brand $685 


All product names ars trademarks of Phoenix Computer Products Corporation. 
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VDE IWiPOMINDES: 


PC ADVISOR 


Help in dressing up 1-2-3 tables, in adding memory to a PS/2 Model 50, and in finding 
communications software for the PC Convertible. 


SPRUCING UP SPREADSHEETS 
I've been a /-2-3 user for some time now, 
and I find it hard to do much without it. 
However, I do have one complaint. I can 
draw boxes around my tables on the screen 
to dress up my worksheets using high-or- 
der characters, but /-2-3 won't print the 
high-order characters. I end up printing my 
tables with dashes instead of solid lines, 
which is not acceptable for formal reports. 
Is there any way around this? 

J. Floyd Lueck 

Denver, Colorado 


The most obvious solution is to print the ta- 
ble toa primer file and then import that file 
into a program that can do the job. Some 
word processors, such as WordPertect, 
Version 4.2, have excellent line-drawing 
features that you can use to generate a pre- 
sentation-quality table. 

However, there is a package that not 
only lets you embed any high-order char- 
acter into your 1-2-3 worksheets but that 
also lets you print them, provided your 
printer supports the IBM Extended Char- 


acter Set. Tactecs ($39; Royall Enter- | 


prises, Bloomfield Hills, Mich.; (313) 
641-7799) won't bowl you over with fi- 
nesse, but it's fairly easy to use and gets 


the job done. Tactecs is compatible with | 


1-2-3, Releases 2.0 and 2.01, and Sym- 
phony, Releases 1.0, 1.1, and 1.2. 

As a final note, Lotus is expected to 
publish Release 3.0 of \-2-3 in the not-too- 
distant future. One can never be sure, but 
Release 3.0 may include more-sophisticat- 
ed line-drawing features than earlier ver- 
sions. 
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PS. MEMORY UPGRADE 
Iam considering buying a PS/2 Model 50. 
The specs say this model has three expan- 
sion slots and can only be expanded to 7 
megabytes. This implies 2 megs per board 
(I-meg system memory board plus 2 megs 
per slot). Does anybody make a board that 
will give me more than 2 megs in one slot, 
or has IBM made that impossible? 
Robert Townsend 
Framingham, Massachusetts 


Your appraisal of the memory-expansion 
possibilities runs true to the specifications 
IBM published. While Models 50 and 60 
can address 16 megabytes of extended 
memory, IBM publications state that the 
maximum amount of memory that physi- 
cally can be added to the Model 50 is 6 
megabytes—2 megabytes per slot. 

As it turns out, this limitation exists only 
if you stick to IBM memory expansion 
boards, which, at least at the moment, of- 





= This limitation exists 
only if you stick to IBM 
memory expansion 
boards, which, at least at 
the moment, offer only 2 
megabytes per board. 








fer only 2 megabytes per board. Several 
third-party suppliers have already an- 
nounced boards that exceed 2 megabytes, 
and at least one such board is already 
shipping—AST Research's Advantage/2 
(Irvine, Calif. ; (714) 863-1333). The Ad- 
vantagel2 packs up to 8 megabytes of 120- 
nanosecond DRAM on one board, and it 


| operated flawlessly, fully loaded, during 


PC Labs tests. 

By the time this issue hits the news- 
stands, several other manufacturers—in- 
cluding Everex, Quadram, Newer Tech- 
nology, and Cumulus Corp.—should be 
shipping 4- and 8-megabyte boards as 
well. Keep an eye on First Looks for re- 
views of these boards as we get them. 


CONVERTIBLE COMMUNICATIONS 
I would like to know if there is any soft- 
ware that will work with the IBM PC Con- 
vertible intemal modem, which—thanks 
to IBM—is not Hayes compatible. I have 
tried several communications packages, to 
no avail. 
R. Grant Tate 
Bridgewater, Connecticut 


First, | should point out that 1BM has now 
swallowed its ego, if only temporarily, and 
conformed with the Hayes standard with 


_ the latest Convertible internal modem. 


You are among the unfortunate many who 
bought the Convertible when the only mo- 
dem available used an IBM command set, 
IBM is offering no upgrade policy to the 
buyers of the ill-fated original, but you can 
pay full price, $450, for the new Hayes- 
compatible version (part no. 81X8469). 
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Lf you'd rather fight than switch, which 
translates to “‘if you'd rather not spend the 
money,’ you've got numerous options. 
First, IBM offers its Asynchronous Com- 
munications Support, Version 2.0. Call 
your IBM dealer for more information. 

You'll also find that many popular com- 
munications packages meunt primarily for 
Hayes-compatible modems support the 
IBM command set. Of the five communica- 
tions packages that earned the Editor's 
Choice in our October 28, 1986, issue 
(‘Asynchronous Communications: Shop- 
ping for Software,’’ PC Magazine, Vol- 
ume 5 Number 18), three directly support 
the PC Convertible modem—Hyper Ac- 
cess ($149; Hilgraeve Inc., Monroe, 
Mich, ; (313) 243-0576), PC-Talk IV 
($35; The Headlands Press, Tiburon, 
Calif. ; (415) 435-0770), and Relay Gold 
($250; VM Personal Computing, Dan- 
bury, Conn.; (203) 798-3800). 

However, even with these packages it's 




















WINDOWS « MENUS ¢ DATAENTRY 


C-scape: A time-saver for fast and easy 
screen and keyboard interface management 
for C programmers. Create pop-up windows 
© pulldown menus ¢ data entry screens ® text 
screens ® context-sensitive help ¢ fully 

definable keystrokes © complete validation 
—develop professional-locking applications 
in quick turnaround, even as a beginning 
C programmer. If you know 
printf, you can use 






%* Borland opuon may upgrade to complete source and 
support for unly $190 00 Complete package including source 
available for Lattice. Microsoft, and other leading compilers 
for $279.00 Add $4 50 for shippung in North America, $io 


overseas Price subtest ro chonge 













° HELPSCREENS ¢ 


VIEWPOINTS 


not immediately obvious how to persuade 
the program to send the correct commands 
to the modem. Whichever communications 
package you own, try culling the compa- 
ny's technicul support to inquire about 





= You may well find that 
your package includes 
undocumented support of 
the Convertible modem. 


IBM command-set support. You may well 
find that your package includes undocu- 
mented support of the Convertible modem, 
or that the company will send you a script 
file or modified program file that will pro- 
vide support. 





MORE FOR THE PEANUT 

Last issue I listed severul sources of prod- 
uct information, and moral support, for 
users of the now-defunct PCjr. In addition 
to the sources | mentioned, two newsletters 
cuter to PCjr die-hards: the jr Newsletter 
(P.O. Box 163, Southbury, CT 06488) and 
The Junior Report (P.O. Box 59067, 
Schaumburg, IL 60159-0067). Euch is 
published monthly and can be had for an 
annual subscription fee of $18. 

Both include how-to articles, patches 
that enable popular programs to run on 
the PCjt, news about new software and 
hardware for the PCjr, and a question- 
and-answer column. The jr Newsletter 
runs from 12 to 20 pages a month. The Ju- 
nior Report comprises 28 pages. 


ASK THE ADVISOR 

Send your questions to the PC Advisor, 
PC Magazine, One Park Avenue, New 
York, NY 10016. Pu 





C-scape: The state-of-the-art inter- 
face management system preferred by 
professional C programmers and con- 
sultants worldwide combines indus- 
trial strength power with ease of use. 


“tacredibly flexible, a very compact and fast interface 
for all screen 1/O. Easily the best and mou powerful 
screen package " C.S., Monarch Resources, Inc. 
“Fast and flexible, far ahead of the competition.” 
R.M., Tillinghast. “Greatly reduces development 
time—also allows portable code. The cose/perfor- 
mance ts incredible.” §.M., Barringer 

Geoservices, In. 


Look & Feel: A totally new 
WYSIWYG screen designer. Lets you 
design screens using the keyboard, then 
automatically turns each screen into 
readable C code that will compile on the 
first run. Create menus and data entry 
screens, define fields of any type. Fea- 
tures automatic horizontal and vertical 
scrolling, line draw and erase. Includes 
context-sensitive help. Perfect to learn C; 
perfect for productivity. 
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DATA BASE INTERFACE 


C-scape.. with Rak&ofeel.. 


© MICROSOFT/LATTICE/ BORLAND: $279 INCLUDES FULL SOURCE CODE/SUPPORT 
* BORLAND OPTION: $99.95 WITHOUT SOURCE CODE /SUPPORT* * UNIX/XENIX: CALL 


C-s ape and Look & Feel are crademarks of Oakland Group, Inc. TurbarC is a tegetcred, etademack ot Borland Internatiotial, Ln 


C Programmer’s Dream Screen Machine 


® VALIDATION ¢ ERROR-CHECKING 


O 






library: includes pop-up, exploding, stand- 
ord windaws with “mert aden aa 
automatic scrolling, menus include pulldown, 
1.2.3 type, and standard formots; averlap- 
ping windaws; horizantal and vertical scroll. 
ing, perfect for spreadshee! and doto base 
applications; date, fime, and money func- 
trons; o vast system far creating context- 
sensitive help, and more. 

Screen Oe hal The Look & Feel screen 
designer will have yau producing fully. 
functrono! screens withaut writing a single 








a) 








line of code! Just draw, type, ond convert ta 
C, Also turns ASCil and Dan Bricklin Dema 
screens to C. 
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Manual: A prafessional, 500-page manual 
with extensive examples and a complete 
alphabetical reference section. 

Device drivers: Drivers swappable at run 
frme let your applications run on virtually 
any hardware canfiguration—CGA, EGA 
(including 43-hne mode}, monochrome 
support. 

Source code Source code allows yau fo 
create your awn, unique function Berory or 
modify existing functions. 

Easy: C-scape 1s powerful, but easy to 
learn, easy fa use, easy to customize, ond 
easy fo maintain. 

ANSI € compatible: Fully. Options allaw 
wriling fo screen memory directly ar gong 
through BIOS. 

24-haur bulletin board: Great far suppart 
and up-to-date infarmotron 

Na royalties, no run-time license. No need 
fo pay more far your applications 

Demo pockage available: See C-scape in 
acton Call now! 
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- PC-PLUS’ < 
High Performance 
Network Solutions 


Unlike traditional LANs, PC-PLUS’ on-the-bus 
architecture puts the computing power where you need it 
— with the data — inside the server. 





PC-PLUS: The LAN 
Engineered for Shared Data 


Any local area network can con- 
nect PCs, PC-PLUS, however, is 
engineered to optimize multiuser 
access to shared databases. We 
put a PC — or AT — ona card 
that plugs into the server. Putting 
your computing power on the 
same bus as your data. Giving 
you high bandwidth where you 
need it. Without the transmis- 
sion overhead that steals per- 
formance on most LANs. 





PC-PLUS Gives You the 


Power You Need 


Our plug-in cards come as 
8 MHz PCs or 8 MHz ATs 
— to match your comput- 
ing needs exactly. And 
PC-PLUS networks can 
deliver that power — proven 
by benchmarks. Power to 
get your job done. Power 
to grow into new applica- 
tions without sacrificing 
performance. 


PC-PLUS is 
Easy to 
Install and Use 


We put the computing 
engines all in one place 
— in the server. Not 
spread all over the build- 
ing. And our LAN soft- 
ware is truly easy to in- 
stall. Use PC-PLUS with 
your choice of AT compatible 
servers or with Personal 
System/27™ Add a card and ter- 
minal to grow. Simple RS-232 
twisted-pair data cables — no ex- 
pensive rewiring with coax. You 
can often use existing telephone 
cable. Convenient packaged solu- 
tions, including Alloy’s NTNX™ 
network software. 


PC-PLUS Runs With 


Personal System/2 


With Alloy’s new H/2™ Micro 


Channel™ interface, you can 
connect PC-PLUS to IBM’s new 
Personal System/2 Model 50, 60 
or 80 computers. Use Alloy’s 4, 


SPEED* 


PC-PLUS ARCnet 


*Repetitions per minute of PC Wayazine “Network Under Contention benchmark 








8, 12 or 16 slot expansion boxes 
to build PC-PLUS networks with 
PS/2 file servers. Or choose our 
PLUS4/PS for a simple, precon- 
figured 4 workstation network. 


PC-PLUS: Find Out Before 
You Invest 


A local area network is a long 
term investment. Today’s appli- 
cations are just the beginning. 
Make sure your choice is ready 
for tomorrow — with mainframe 
connections, remote access, 
graphics and the power for grow- 
ing database applications. To 
find out more about PC-PLUS, 
call or write Alloy today at 

(617) 875-6100. 


PC-PLUS" 
The No-Nonsense 
Network 
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Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, Massachusetts 01701. (617) 875-4100, TWX: 710-346-0394 


Altay Computer Products, Inc., 9 Executive Circie, Suite 240, Irvine, California 92714. (714) 261-7661 
In Europe: Alloy Computer Products (Europe) Ltd., Tel. 0285-69571, Tix: 43340 In Australia: Alloy Australia Pty. Ltd., Tel. 01 1-613-561-4988 











4h Memo to Phil in DP: Have we lost 
our minds? 


Our friends on the 6th floor want to get their 
hands on ‘386’ PCs as soon as possible. And I 
agree. My question is — why do we automatically 
assume that means IBM"? Now, we have a choice. 
I suggest you look at AT&T. The AT&T 6386 
works with the PCs we already have, and we can 
run the same programs we're running now as well 
as those we'll run tomorrow. The issue here isn't 
Just computers and software. But, its keeping our 
options open. Now and down the road. And we 
know that AT&T ts on our side in the long run. 


ATeT comes through. yy 





Introducing the ATaT 6386 
WorkGroup System 

AT&T brings you freedom of choice in operatin 
environments, compatibility with existing products, an 
investment protection that keeps your options open today and 
tomorrow. 

AT&T now unlocks the full power of the INTEL 80386 
chip with unix’ System V 32-bit architecture and superior 
speed and memory for demanding applications. 

The 6386 WGS is compatible with MS**-DOS software, 
Simul-Task 386 (DOS under unix System V) — even OS/2. 

Additional advantages include: Desktop model support- 
ing up to 20 users, and Extended Server model supporting 
up to 32; RAM expansion up to 64 MB; integral streaming 
tape backup for 40, 60, or 125 MB; and a choice of 54” or 344 
disk drives. 

To learn more, contact your AT&T Account Executive. Or 
call 1 800 247-1212. 

From equipment to networking, from computers 
to communications, AT&T is the right choice. 

© 1987 ATaT 


*1BM is a registered trademark of Intemational Business Machines Com 
°°MS is a trademark of Microsoft Corp 
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= The right choice. 


There are only two ways 
to protect against 
power line disturbances. 
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Pull the plug. Use a Power Director® 
Your system needs approved for safety. And it neatly into the disk storage slot 
protection. even meets the latest IEEE, for increased productivity. And 
Everyday your system is Category A and B perform- save valuable desktop space. 
exposed to power distur- ance standards. It’ll even stop 


Insure your investment. 
At only $149, the Power 
Director is the best insurance 
for your computer invest- 
ment. The Power Director is 


bances that can damage your _ surges trying to get to your 
computer. And destroy your system through your 

data. Yet your computer has modem. And that’s all the 
no built-in means of protecting protection your system will 
itself. That’s why we created ever need. 


‘ © available at computer stores 
the Bower Biegtor There’s room to grow. everywhere. For the dealer 
We set the standards. The Power Director also gives _ located nearest you call 
The Power Director is the best you expandability. Add-in 1-800-582-2580. Within Cali- 
protection your system can products like our Data fornia call 1-800-582-0852. 
have. Which is why it’s UL Director™ data switches fit Ask for ext. 502. 


COMPUTER ACCESSORIES CORPORATION 


The Leader In Computer Components. 


6610 Nancy Ridge Drive, San Diego, CA 92121 
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POL ans on 


BY WINN L. ROSCH 


Made for each other—that's the 
best description of the relation- 
ship of Microsoft Corp.’s new 
$199 Microsoft Windows/386 
multitasking package and In- 
tel’s 80386 microprocessor. 

At last, the 80386 chip 
solves the problems that have 
plagued Windows software. The 
superchip is fast enough that 
even this lumbering mega-pro- 
gram snaps across the screen 
with dispatch. The virtual-8086 
mode of the 80386 allows Win- 
dows/386 to multitask with or- 
dinary PC-DOS applications. 
Viewed from the other an- 
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BY MITT JONES 


If you know someone who owns 
a NEC MultiSync, you've prob- 
ably noticed that he’s a bit skit- 
tish of late. 

But you can hardly blame 
him. After all, the monitor he 
bought nearly faded into obso- 
lescence when IBM introduced 
the VGA analog standard. 

NEC put much of the anxiety 
to rest when it began distribut- 
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Phone Settings 
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Overlapping windows keep a mixture of Windows applications alive; Windows/386 


more sensible. To achieve Chauq 
all- business market (which is, I 


s just that role: smaller, faster, ma 
price. And of course. we'll see al 





Pe ee es 


keeps other programs active, but not visible. The *‘TB’* and "PRO" icons that ore in 


ing an adapter cable toconnecta 
MultiSync with a PS/2 video 
port or VGA adapter. But the 
VGA's high vertical scan rates 
push the MultiSync to its limits, 
causing a few problems along 
the way. 

Enter the $795 Princeton UI- 
trasync, the first digital/analog 
multiscanning monitor de- 
signed to operate safely beyond 
the VGA’s 70-kHz vertical scan 
rate. 
The Ultrasync makes use of 
the same display tube IBM uses 


the lower left corner show that Turbo Basic ond Procomm are active. 





Princeton Ultrasync: Full VGA 
Scanning plus Digital Modes 


in its 8513 analog monitor, 
matching the specs from the 
rather small 12-inch screen all 
the way to the impressive 
.28mm dot pitch. 

The monitor scans horizon- 
tal frequencies from 15 to 35 
kHz. But the real news is the Ul- 
trasyne’s gaping vertical scan 
range. The Ultrasyne automati- 
cally synchronizes to vertical 
scan rates in the 45-Hz-to-120- 
Hz range, easily encompassing 
the VGA rates of 60 and 70 Hz. 
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(continues on page 34) 


First LOOKS 


Windows/386 Juggles DOS 
Tasks in Every Bit of RAM 


gle, Windows/386 lets you put 
the power of the 80386 to work. 
It takes advantage of all the 
memory that the microproces- 
sor can handle—not just DOS 
and extended memory but its 
virtual memory as well. 

Although Windows/386 
doesn’t use expanded memory 
for its own operation, the sys- 
tem can make expanded RAM 
from your computer's extended 
memory area. 

Compared with other 80386- 
based multitasking systems, 
Windows/386 is magnanimous 
with DOS memory, giving your 
programs the maximum possi- 
ble RAM to execute in—shy of 
a full 640K bytes only by the 
(continues on page 34) 
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IBM'S PS/2 DISPLAY 
ADAPTER 

VGA for the old bus ssese00 35 
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MOUSE SUPPOTt sscccccccc00e FO 
SMARTCOM Iif 

Adds a script language and 
full-screen editor os.0c0s002 90 
INSIDE TRACK If 

Make sense out of chaos .. 98 


ABC WORD 

The makings of a good 
dictionary ceccsecsvcseccsees 
GBUG Iit 

A@dBASE programmer's 
debugger secscsscsesseseses 
























Windows/386 


(continued, 33 


space required by ordinary DOS 
to service the programs. The 
rest of the Windows/386 code 
runs in extended memory, in- 
visible to your applications. 

The other supposed 
strengths of Microsoft's Win- 
dows series are still not apparent 
in this 386 incarnation. Win- 
dows/386 shares an enhanced 
Windows interface with the 
newly released Windows, Ver- 
sion 2.0, that brings some small 
but needed improvements such 
as menus that stay pulled down 
when you call them. 

Although the words Presen- 
tation Manager in small letters 
on the Windows/386 package 
hint ata link with OS/2, the con- 
nection is only superficial. Win- 
dows/386 only looks the way the 
OS/2 Presentation Manager is 
supposed to, sharing the same 
overlapping (as opposed to 
tiled) windowing interface used 
by Windows 2.0 and promised 
for the new OS/2 version. 

But appearances aside, ap- 
plications written under the 
OS/2 Presentation Manager 
standard won't work under Win- 








Ultrasync 


(continued from page 33} 





The maximum display resolu- 
tion is 800 by 600 pixels. 

The Ultrasyne also boasts 
automatic-vertical-sizing cir- 
cuitry, a feature the original 


Sales Performance 





dows/386. The OS/2 Presenta- 
tion Manager uses different un- 
derlying function calls and other 
features that programmers will 
have to contend with. 

Windows/386 is not a for- 
ward link to OS/2 software but a 
backward connection that ex- 
tends the possibilities of DOS 
programs. It runs both Windows 
applications (such as Microsoft 
Excel and Micrografx’s /n- 
*a* Vision) and normal DOS 
programs flawlessly, either ina 
full-screen display, in smaller- 
size windows, or as icons. 

To help get you started, Win- 
dows/386 continues in the foot- 
steps of its forebears by offering 
a handful of get-started applica- 
tions, including a desktop man- 
agement package based on 
Notepod, a text-only editor; 
Cardfile, a simple database; 
Calendar, an appointment sys- 
tem; Calculator, an electronic 
calculating machine; Clock, an 
analog clock, Terminal, a com- 
munications program, and Re- 
versi, the well-known game. 

To manage the output of sev- 
eral programs running at once, 
the Windows/386 package con- 
tains a disk-based print spooler. 
Communication between tasks 
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is aided by a simple cut-and- 
paste utility. 

Once you've set up a multi- 
tasking system, you can pop be- 
tween applications with a cou- 
ple of keystrokes. Windows/386 
also supports a mouse but does 
not automatically endow pro- 
grams not so designed with the 
same ability. 

Windows/386 also fails to 
fulfill the promise of its easy-to- 
use pull-down menu interface. 
Some commands require odd 
keystroke combinations that are 
difficult on IBM's 101-key En- 
hanced Keyboard (Alt-Tab, for 
instance). 

Worse, you're required to 
learn a new jargon. The hun- 
dreds of pages of instructions 
you must understand to master 
Windows/386 are just as daunt- 
ing as those for DOS. You're 
challenged to create and modify 
files to set up each of your appli- 
cations and Windows/386 itself 
should you want to coax optimal 
operation out of your system. 

In a way, that's all right. 
This is a product for power us- 
ers, not PC pussyfooters. Win- 
dows/386 will help you take ad- 
vantage of the power of the 


80386 and make your computer 
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The Princeton Ultrasync (left) and the Zenith Perfect Monttor, each driven by a PS/2 Model 60, display a Boeing Graph image. The Ultrasyne display is sharper than that of the 
IBM 8513 PS/2 monttor {not shown), but the Ultrasyne can't compete with the colar saturation and contrast of the Zenith Perfect Montior' s flat tension mask screen 































Microsoft Windows/386 

Microsoft Corp. 

1601] NE 361h Way 

Box 97017 

Redmond, WA 98073 

(206) 882-8080. 

List Price: $199 

Requires: ] megabyte RAM, 2 

megabytes of hard disk space: 

80386-based computer (separate 

version of program for 1BM PS/2 

Model 80); high-density floppy 

disk drive; Window's-compatible 

graphics adapter; DOS 3.1, 3.2, 

o3.3 

In Short: A graphics-based 

mulhitasking system for 803%6- 

based PCs that allows 

simultaneous operation of both | 

Microsoft Windows and DOS. 

programs. Nol copy protected | 
ROLE ASS ON >| 


| 


work more the way you want it 
to, With a basketful of applica- 
tions open at once, you can 
make your PC screen as messy 
as your desk. ae 


MultiSync lacks. Automatic 

vertical-sizing circuitry adjusts 
the deflection circuits automati- 
cally to keep the vertical size of 
the display constant when 
switching from one mode to an- 
other. NEC is introducing the 
MultiSync Plus in order to offer 
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IBM VGA Adapter Card: 256K 
Video RAM, 17 Display Modes 


or 
ro HANDS ON 


BY WINN L. ROSCH 


The new line of IBM PS/2s is 
stylish, but it’s most striking 
when you look at its video dis- 
plays. The new graphics stan- 
dard, called VGA (Video 
Graphics Array), gives the PS/2 
Models 50 and above the sharp- 
est, most colorful images yet 
available under an IBM stan- 
dard. Although IBM Corp. said 
it would sell this board in July, 
the first production models be- 
gan shipping in October. 

With the $595 1BM PS/2 
Display Adapter, you can coax 
the same images from your PC, 
XT, AT, or PS/2 Models 25 or 
30. Among its 17 modes, the 
VGA standard delivers graphics 
resolution of up to 640 by 480 
pixels in 16 colors or 256 simul- 
taneous on-screen hues chosen 


dot density of 320 by 200. 

In a growing field of VGA 
contenders, the PS/2 Display 
Adapter is the only product that 
can claim complete BIOS and 
register-level (hardware) com- 
patibility wilh the IBM stan- 
dard. The explanation is obvi- 
ous—the PS/2 Display Adapter 
card is based on the same pro- 
prietary IBM VLSI chip used in 
the display systems of the high- 
er-end PS/2s. 

The IBM wonder chip is 
complemented by 256K bytes 
of video RAM and an INMOS 
DAC (digital-to-analog con- 
verter) chip. Two headers and 
an edge connector at the top of 
the card allow for future expan- 
sion. 

The PS/2 Display Adapter 
supports all 17 VGA modes. Al- 
though many of these are soft- 
ware and hardware compatible 
with the earlier IBM mono- 


from a palette of 262,144 witha |! chrome, color graphics, and en- 
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Princeton Ultrasync 
Princeton Graphic Sysiems 
601 Ewing Si., Bldg. A 
Princeton, NJ 08540 

(800) 221-1490 

(609) 683-1660 

List Price: $795 


In Short; A digital/anslog 
multiscanning monilor thal 
includes vertical as well as 


horizontal aulomatic sizing for 
the VGA display modes. 
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complete VGA compatibility. 

So how does the Ultrasync 
Stack up against the competi- 
tion? 

In digital mode, the Ultra- 
sync has the edge in brightness 
and sharpness of image over the 
MultiSync, making its text easi- 
er to read. However, the colors 
on our evaluation unit were dis- 


appointing. The dark gray ap- 
peared too greenish, the white 
too grayish, and the light gray 
too whitish. 

The Ultrasync wins over the 
MultiSync in analog mode be- 
cause of its automatic vertical 
sizing. The MultiSync display 
shrinks and expands drastically 
at times when shifting in and out 
of VGA modes. But the Ultra- 
sync display remains constant 
through mode shifts. 

Oddly enough, the Ultra- 
sync loses its edge in brightness 
over the MultiSync in analog 
mode, but it also matches the 
MultiSync's near-IBM colors. 

Compared with IBM's 
8513, the Ultrasync fared well. 
Though the IBM always seems 
to keep the edge in trueness of 
colors, the Ultrasyne’s sharp 
display topped the fuzzy 8513 
display hands down. 

The prize for all-around pic- 
ture quality in an analog moni- 
tor still goes to the Zenith Per- 
fect Monitor with its 14-inch 
flat tension mask screen and 





hanced graphics standards, the 
card works only with certain 
multisync monitors or an analog 
monitor. Also, it is compatible 
only with analog-input monitors 
capable of handling the 31.5- 
kHz horizontal and 70-Hz verti- 
cal frequencies. 

Although the many multi- 
sync-style monitors work with 
the PS/2 Display Adapter, they 
require an adapter cable in order 
to match the card’s 15-pin con- 
nector to the 9-pin connectors of 
most displays. 

IBM notes three differences 
between the PS/2 Display 
Adapter and the similar systems 
built into the PS/2: different im- 
plementation of the enable/dis- 
able register, a hardware inter- 
rupt, and BIOS flag support. 

In testing, these differences 
had no observable effect. In an 
AT-level computer, the PS/2 
Display Adapter generated im- 
ages visually identical to those 


$999 price. But if you want a 
digital/analog mulliscanning 
monitor, the Ultrasync is an at- 
tractive choice. The picture 





IBM PS/2 Display Adapter 
IBM Corp. 

Contact your local authorized 
IBM dealer 

(800) 447-4700 

List Price: $595 

Requires: Analog or mullisync 
display. 

In Short: The only display‘ 
adapter for PCs that has com- 
plete hardware compatihility 
with the VGA standard. 
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made by the internal display 
system of a Model 60. 

Tests showed, however, the 
speed in an AT system is much 
slower than that of the VGA ina 
Model 60. BIOS control re- 
quired three times as long; di- 
rect hardware writes took about 
50 percent longer. 

IBM's new PS/2 line may 
offer too many incompatibilities 
to make sense in your office, but 
the PS/2 Display Adapter is a 
winner fromevery angle. [28 





quality is above average over- 
all, and you won't find another 
monitor that adjusts so well toa 
large range of scanrates. [aE 


Automatic-Vertical-Sizing Circuitry Is 
An Essential Feature for VGA Menitors 


Most multiscanning monitors 
on the market, including the 
NEC MultiSync, lack the cir- 
cuitry to kccp VGA display 
sizes constant. Why. you ask? 

With any display adapter/ 
monitor combination, the dis- 
tance between scan lines on the 
screen must be adjusted when 
the number of scan lines chan- 
ges—if the screen is to remain 
the same size, that is. 

Earlier display adapters, 
such as the EGA, depend on 
changes in the horizontal scan 

| rate to allow large changes in 
the number of scan lines. Moni- 
tors such as the MultiSync ad- 
just the distance hetween the 
scan lines by keying on fluctua- 
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tions in the horizontal scan rate. 

The IBM VGA takes a dif- 
ferent approach, holding the 
horizontal scan rate constant but 
varying the screen refresh rate 
(between 60 and 70 Hz). So 
monitors need some other way 
of automatically adjusting the 
vertical size of the screen. 

UBM provided such a way in 
the VGA by signifying different 
linc counts with different com- 
binations of the horizontal and 
vertical scan signal polunties. 
Monitors such as the Princeton 
Ultrasyne and NEC's new 
MultiSyne models include the 
circuitry to adjust the screen 
size hased on these signals. 
—Mitt Jones 


FIRST 
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PFS:First Choice 2 Adds Mouse 
Support, Graphing, Thesaurus 


Tors 
ah ERA 


BY CHRISTOPHER BARR 


Out of the box, PFS:First 
Choice was a hit. And why not? 
It’s cheap, easy to use, and has 
everything a beginner could 
wish for in one package: a word 
processor, a database manager, 
a spreadsheet, and simple com- 
munications. But Microsoft 
Works, which was also released 
this fall, has its eye on the same 
audience, so Software Publish- 
ing Corp. is trying to stay one 
step ahead with PFS:First 
Choice, Version 2. 

First Choice now boasts 
graphs, a thesaurus, mouse sup- 
port, and a considerably forti- 
fied spreadsheet with /-2-3 
- WKS importing and exporting. 
The database and communica- 
tions were fine as they stood and 
remain unchanged. 

The graphs are first-rate, and 
you can choose from more than 
ten types, including bar/line 
charts and two pie charts side by 


rose 
Puy HANDS ON 


BY HOWARD MARKS 


Hayes Microcomputer Prod- 
ucts’ Smortcom has always been 
an anomaly in the communica- 
tions software market. Even 
though it had a huge installed 
base, no one could call il a tech- 
nology leader. Still, it got the 
job done, and there are thou- 
sands of happy Smortcom Il us- 
ers in the field. 

Hayes’s latest, Smortcom 
Jil, is a totally new package, 
sharing only its name and distri- 
bution methods with its younger 
brother. Smoricom IH is a fully 
fleshed-out communications 
program with a full-screen edi- 
loc, a powerial scripl Language 
called Scope, keyboard macros, 
context-sensitive help, and the 
ability to run multiple sessions 


side. You can create a graph 
from an input form or draw it 
from a spreadsheet file. Cus- 
tomizing and editing are easily 
accomplished through the pull- 
down menus. First Choice now 
has plotter support, too, and 
more than 80 printer drivers. 

A thesaurus has been added 
to the word processor, and using 
it is as effortless as invoking lhe 
spelling checker. It's no pansy 


of an editor, cither—First 
Choice’ s word processor is full- 
featured and fast. You can place 
a graph into a document for 
printing, although you won't 
see it displayed on-screen. 

The spreadsheet was the 
Achilles’ heel of the original re- 
lease, and it’s been improved 
with a bit more speed, the abili- 
ly lo read and wrile lo a. WKS 
file, and a copy command that 


accompiished through export export genus. 


plotter eapport, too. and wore thac 68 prieter drivers 


What’e were, 


you cae priet or the graph without having te leave the program 


Synonyms of alliance 


adberence 


alliliation, 
combieatioe, 
caeplies, 
sotermarriage, 
anion 
alfinity, 
combinatice, 


compact, 


marriage, 


fesioe, 


F186 - Nore synonyms 
Esc te caecel 


aesociatice, blac, 
mewbersh ip, 


relation, 


PgDn -- wore 


coalitice, 
party 


relaticeship, 


werger 


© te continue 
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PFS:First Choice 2's thesaurus pops up over your word processing document, 


Smartcom Ill: Is it Too Little, Too Late? 


simultaneously. Like many of 
its peers, Smortcom has a learn 
mode that will build a script to 
log in to your favorite informa- 
tion service by remembering 
your keystrokes as you log in 
manually. There is also a trans- 
lator to convert Smortcom Il 
macros into Smortcom Il 
scripts. 

Smortcom Ill is a big pro- 
gram requiring 512K bytes of 
main memory and about a 
megabyte of disk space. It’s 
also very picky about modems; 
it works only with genuine 
Hayes and certain compatible 
modems. The modem control 
strings are not programmable, 
and it will not work with many 
modems that are sold as Hayes 
compauible For example, t 
could not get it to work with a 
U.S. Robotics Courier HST or a 
Kyocera modem. 


Smortcom Ill supports Ker- 
mit and Xmodem file transfer 
protocols, including Xmodem- 
CRC, Ymodem, and Ymodem- 
G variants. The Ymodem-G 
Protocol is frequently used with 
error-correcting modems such 
as Hayes’s own V-Series. Curi- 
ously missing are the Hayes file 
transfer protocol that was in- 
cluded in Smortcom II and any 
form of Sliding Windows proto- 
col for use on packet-switching 
networks such as Telenet or 
Tymnel. Smortcom I users will 
have to use Xmodem to transfer 
data to Smortcom Ill. 

Smortcom Ill is a powerful 
and simple-to-use package. Un- 
fortunately, it takes up a huge 
amount of disk space and 
cadligh mencry te wake you 
give up some of your TSR pro- 
grams. This, combined with its 
insistence.on genuine Hayes 
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PFS:First Choice, Version 2 
Software Publishing Corp. 
1901 Landings Dr. 

P.O. Box 7210 

Mouniain View, CA 94039 
(415) 962-8910 

List Price: $149; upgrade from 
Version 1, $49.95, 

Requires: 512K RAM, DOS 
2.0 or later. 

In Short: A good and easy be- 
ginner’s package gets even bet- 
ter. Not copy protected. 
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lets you copy toa range, instead 
of just to a single cell. It’s nol 
completely compatible with 
/-2-3, and there's still no macro 
capability. 

Like the entire Software 
Publishing line of products, 
PFS:First Choice has top-notch 
documentation. But First 
Choice is so easy to use, you 
might not need it. The folks at 
Microsoft are going to have to 
work overtime if they want to 
displace First Choice as the to 
selling beginner's package. 4! 


i F 
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Smartcom Il 

Hayes Microcomputer 
Producis Inc. 

705 Westech Dr. 

Norcross. GA 3(K192 

(404) 441-1617 

List Price: $249 

Requires: 512K RAM. 1wo 
disk drives, DOS 2.1 or later. 
In Short: A sophisticated com- 
munications package from the 
leading modem maker. Works 
only with 100-percent Hayes- 
compatible modems and re- 
quires exiraordinary amounts of 
both RAM and disk space. Not 
copy protecied. 
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modems, puts Smartcom III on 
the **Not Recommended"’ 
list. i 





INTEL™ 80286 CPU 

640K Memory (120ns) 
8/12MHz Keyboard Switchable 
Norton™ SI Rating 13.3 

One 1,2MB Diskette Drive 
Dual HD/FD Controller 
Clock/Calendar with 

Battery Backup 








PROTEGE 286 SYSTEM 


AAR 


MONO SYSTEMS 
12° Hi-Res Monitor and 
Monographic Card $1199 


w/ 20MB $1499 
w/ 40MB $1699 
w/ 60MB $2099 


EGA SYSTEMS 
14° Hi-Res Monitor and 
EGA Graphic Card $1599 
w/ 20MB $1899 

w/ 40MB $2099 

w/ 60MB $2499 


« Eight Expansion Slots 

« 190WT Power Supply 

« Hardware Reset Switch 

« Enhanced Keyboard (101 Keys) 

Complete Documentation 

One Year Limited Warranty 

¢ Free shipping within 
continental U.S. 






° 


Protegé 
Base System 





PROTEGE GIVES YOU MORE POWER, MORE SPEED 
AND MORE CONTROL FOR ALOT LESS MONEY. 


MOVE YOUR HANDS OVER ALL 101 KEYS. SWITCH 
FROM 8 TO 12 MEGAHERTZ, AND BACK AGAIN- FROM 
THE ENHANCED KEYBOARD. FEEL THE AT™ POWER 
AND THE 286 SPEED INSIDE THIS SOLIDLY-BUILT 
MACHINE. CONTROL YOUR FUTURE WITH 8 EXPANSION 
SLOTS PROVIDING THE FLEXABILITY OF UNLIMITED 
EXPANSION CONFIGURATIONS. TAKE IT TO THE MAX. 
ALL FOR UNDER $1000. 5 

vee AND RELAX. YOU'LL DISCOVER THAT PROTEGE 
COMPUTER PRODUCTS OFFERS YOU THE BEST PRICE/ 
PERFORMANCE VALUE AVAILABLE ON TODAY'S 
MARKET. THE PROTEGE 286 IS MADE AND SERVICED 
IN THE USA AND IS GUARANTEED BY PROTEGE'S ONE 
YEAR LIMITED WARRANTY ON PARTS AND LABOR. 


TERMS: MasterCard, VISA, Money Orders, Certified Checks, Personal 
Checks (Allow 10 days for processing), C.O.D.'s and Approved 
Company/ University’ Govemment Purchase Orders. All pnces are 
subject to change and quantities may be fimited 


AS PROOF OF THE PROTEGE COMMITMENT TO QUALITY AND 
PERFORMANCE WE OFFER: 


e NAME BRAND PARTS e FREE SALES ORDER LINES 

¢ 48 HOUR BURN-IN « FREE TECHNICAL SUPPORT LINES 

¢ PRE-TESTING e FREE CREDIT CARD USAGE 

° CUSTOM CONFIGURATION + FREE UPS GROUND SHIPPING 
WITHIN CONTINTENTAL U.S. 


To order call toll tree 


1-800-634-8388 


Sales Hours; 9 to 7M-F (CST) 


Computer Products 
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PROTEGE, INTEL, NORTON and AT are registered redemerks of dir respects companies. 
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Inside Track Il: A Streamlined 
Information Manager for $100 


PC HANDS ON 


BY DONALD B. TRIVETTE 


Information-tracking software 
is the newest twist in database 
management. It differs from 
general-purpose DBMS pro- 
grams like dBASE III and Q&A 
by using fixed fields and a struc- 
tured record format. ACT!, 
from Conductor Software, is 
one example (see First Looks, 
page 48, PC Magazine, Volume 








retary, spouse, children, and 
birth and anniversary dates. Al- 
though the number and size of 
fields are predefined, the num- 
ber of records is limited only by 
the size of your disk. 

The F8 key toggles between 
formats, and the other function 
keys control finding, editing, 
and reviewing records. The Alt 
key is used with other keys to 


Saag am Guigut Ord - 
Please Pick Order To Output Selected Records In: 


0 
1) Record # - 


Usserted, is File Order (lastest) 


switch from one database to an- 
other, query the file, print re- 
cords, and even address enve- 
lopes. 

Inside Track can be used to 
keep tabs on job applicants, 
manage lists of clients, or rec- 
ord product registrations. I- 
Track also sells prerecorded 
databases—including guides 
for 35 —— Fortune 500 


Findati | 0 
Soundex g 
futeCle 
Sound FX 


= 
indow 


Inside Track Ht, Version 1.03 
t-Track Corp. 

TIOE. Park Blvd., #204 
Plano, TX 75074 

{800} 843-3879 

(214) 578-8104 

List Price: $99.95; $39 95 for 
individual databases. 
Requires: 256K RAM. Iwo 
disk drives hard disk recom- 
mended), DOS 2.0 or later. 

In Short: An information man- 
ager with predefined fields, de- 
signed to track individual and 
corporate directory intorma- 
ton Memory resident and easy 


6 Number 16), and now /nside 
Track I, from 1-Track Corp., is 
another. 

Inside Track has two for- 


2) Mame ~ Serted By Name, thes City and State ju Nemo 
“1 3) City - Sorted By City, thes State and Mame = =~ 
4) State = Sorted Dy State, then City and Bane 
~ Sorted by Zip, then Name 
~ Sorted By Org (refated Org), then Name 


to use; lacks a telephone dialer. 
Not copy protected. 


mats: one to record and display 
information on individuals and 
the other to track organizations. 
Both have fields for name, ad- 
dress, city, three telephone 
numbers, and notes. The orga- 
nization format includes places 
to record contacts, titles, cate- 
gory rankings, and a variety of 
financial items; the individual 
format uses those fields for sec- 


- Serted by indexed Date, thee Name 


B} Soundex 


- Sorted By Name in Soeedex Order 


Press Number of Choice, cr (EIB) te Abort Query . 


Title 
Rote 


Search By Reyword 
Orgaclzation 


Nischote 
Feptots 


Fapdte 
fet Cnt 
HisBday 
AsivDte 


NiecDte 
Lst Cnt 
HerBday 
Opes: 


You do not have to tell Inside Track Hl about names, telephone numbers, ZIP codes. 
cities, or streets; all fields are predetermined. 


ABC Word Utility Has All the Makings 
Of a Good Memory-Resident Dictionary 


PEL swosox | 


BY JARED TAYLOR 


ABC Ward, from Automated 
Language Processing Systems, 
is the kind of program I dreamed 
about when I first bought a PC: 
an on-line reference you can 
consult right from the keyboard. 
It’s convenient and easy to use; 
its only trouble is that the dictio- 
nary is a lightweight. 

When you run ABC Ward, 
you can call it up any time to 
check words in the document 
you're working on. It acts as a 
dictionary or thesaurus, de- 
pending on your last query, and 
you can switch easily between 
the two. In either mode, search- 
es are reasonably fast on an AT. 

In dictionary mode, ABC 


doubles as a spelling checker: if 
it doesn’t find a match, it pro- 
poses near-misses. If it finds a 
match, it gives you a workable 
but very stripped-down defini- 
tion. It shows hyphenation 
points but gives no etymologies 
or pronunciation symbols. 

These limitations would be 
acceptable if the dictionary 
were larger. Unusual 
words—the ones you really 
need a dictionary for—aren’t 
there, I couldn't find Precam- 
brian, hajj, ot defenestrate. 
Also, there are strange inconsis- 
tencies. The dictionary knew of 
Cherokees and Seminales but 
not of Mohawks or Sioux. 

There are also very few mul- 
tiple-word entries. There’s an 
entry for sulfuric but not for sui- 

furic acid. There’s a definition 


for such a ane (whatever that is) 
but not such and such. 

ABC Word's thesaurus is 
better. | couldn't find any obvi- 
ous, gaping holes. However, 
thesauri are easier to code and 
are less useful than dictionar- 
ies—and I have one already. 

ABC Ward is essentially a 
fast lookup engine. You can 
write your own dictionary-type 
databases, which the program 
will index and search. If you 
have boilerplate text in yourdic- 
tionary, you can copy and paste 
it directly into another docu- 
ment. You could build your 
own foreign-language dictio- 
naries, but ALP Systems saves 
you the trouble. It sells separate 
modules for English-to-French, 
-German, or -Italian. 

But what I really want is a 
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companies, and sports (golf, 
tennis, skiing, and college and 
pro football)—all of which you 
can modify. 

Inside Track’s most serious 
flaw is its lack of a telephone 
dialer, which the company says 
it will remedy with the next ver- 
sion. Pty 


We FACT 
id FILE 


ABC Ward, Version 1.0 
Automated Language 
Processing Systems 

190 W. 800 North 

Provo, UT 84604 

(801) 379-2300 

List Price: $150; each addition- 
al bilingual dictionary. $50. 
Requires: 512K RAM, hard 
disk drive, DOS 2.1 or later. 

In Short; An on-line dichionary 
and thesaurus that can run either 
as an application or as a TSR 
{terminate-and-stay-resident) 
program. Foreign-language 
dictionaries are available, and 
you can make your own lists of 
references. Not copy protecled. 
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serious English dictionary, and 
I don’t have time to build my 
own. Pu 





MICHELIN CHOSE THE 
1 PROJECT MANAGER 
BECAUSE SO MUCH 
WAS RIDING ON 
THETA TIRES. 





We're ona roll. Because just like 48 of the Fortune 
50, Michelin trusts #1. For planning, organizing, and 
tracking everything from weddings to space stations, 
Jeaders turn to leaders. They turn to Time Line. 

Some are impressed with its depth of features like 
an almost unlimited number of tasks, dependencies, 
resources, and cost categories. Some are hooked on Time 
Line’s integration with Lotus 1-2-3 and dBASE. Still others 
buy it because it’s so easy to use. But everyone loves Time 
Line because it gets their project management work done 
faster and better than ever. On an inexpensive IBM PC, 
PS/2, or compatible. 
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Time Line is Editor's Choice of PC Magazine. It's 
rated #1 by Software Digest and Datapro. And it’s the best 
seller. Call today to start your corporate evaluation. We'll 
send complete information, a Time Line Trial Size diskette 
(worth $10) and a FREE copy of Myths and Realities of 
Project Management on PCs by Andrew Layman. Time 
Line, the #1 Project Manager. PC 
Michelin never a of it EDITOR: 
and neither will ¢ 

(800) 443-0100 Ex. 475P 


TIMELINE 


The #1 Project Manager 







SYMANTEC... Breatshrough Software Division + 505B San Marin Drive, Novato, CA 94945-1310 = (415) 898-1919 * Time Line and Breakthrough are trademarks of Symantec. Suggested Retail 
Price $495. Harvard Total Proyect Manager, Super Propect Plus and Microsoft Project owners call (406) 253 9600 Ext U for $199 trade-in ofter Consultants call (415) 898-1919 for special ofler © 1987 


Line up this 
for your next 


By packaging three of the the most powerful, highly regarded 
most successful business graphics graphics software programs easy 


Cost Breakdown 


First half of 1986 

















CHART-MASTER 





SIGN-MASTER 





DIAGRAM-MASTER 


software programs in one box, to own. And easy to use. 
Ashton-Tate’s” new Presentation It includes CHART-MASTER, 
Pack gives IBM’ PC or 100% the number one graphics soft- 
compatible users animpressive  wareamongall the Fortune 500. 
presentation graphics capability. With over 20 chart formats, 
Now,in one economical move, _ floating text and symbols, and 
you can improve your business — multiple charting capability. 
presentations. With a full range SIGN-MASTER; for tables 
of effective, sharp, professional- and text charts. Offering you 
quality business graphics. letter by letter control of type- 
The Presentation Pack makes face, style, size and color. Plus 


the total capabilities of three of 


global text options. 


*In Colorado call (303) 799-4900, Extension 2542. Trademarks/owner: Ashton-Tate, CHART MASTER, SIGN MASTER, DIAGRAM MASTER/Ashton-Tate Corporation; IBM/ International Business 


popular trio 
presentation. 


And DIAGRAM-MASTER; with — business graphics software 
formats for organizational charts —_ available or the name of the 
and Gantt Schedules as wellas dealer nearest you, call (800) 
a free-form drawing boardandan 487-4829, Extension 2542° 
oa library of shapes and AN ASHTON TATE: 

Now its a cba ever 
to get into the worldo 
professional presentation [eeaeaeOnm uns 


graphics with all the MASTER GRAPHICS 
power of three top soft- PRESENTATION pyre 
ware programs. ! Sh LAL | 


Ashton-Tate is now 
offering the complete 
Presentation Pack for 
only $595. 

Which saves you 
$370 from what youd 
pay if you purchased 
them separately. 

For more information 
on the most successful 


Machines Corporation. © 1987 Ashton‘Tate Corporation. All rights reserved 
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DALES VS; POTENTIAL 


ere Should We increose Advertising Doliars? 


fase regianal ads in Sautheast 


@ reach untapped market 


Because... 
One Map 


ATLAS*GRAPHICS from STSC is the 
most dynamic business analysis 
graphics tool now avallable for your PC. 
ATLAS*GRAPHICS combines powerful 
decision analysis capabilities with fast, 
colorful, flexible mapping so you can 
see your business data from anew 
perspective. 


Uncover Hidden Information 


ATLAS*GRAPHICS iets you express the 
Ideas that numbers aione cannot con- 
vey. Whether you’re in sales, marketing, 
finance, operations—practically any job 
function—ATLAS*GRAPHICS can heip 


Is Worth 
A Thousand Numbers 


DISCOVER UNTAPPED MARKETS 
IDENTIFY POTENTIAL COST SAVINGS 





you uncover and present relationships 
in your data that may otherwise be 
obscured in tabular reports. 


Maps Make Your Numbers 
Speak For Themselves 


ATLAS*GRAPHICS comes complete 

with all the tools you need to quickly and 
easily produce ciear, custom-made 

maps. A bullt-in spreadsheet and data- 
base for easy data entry. Import/export 
facilities for ASCii files, and Lotus® and 
dBase® through DIF ™ files. A wide variety 
of colors, fonts, and symbols, even zoom- 
In capability so you can customize your 


ATLAS*GRAPHICS. See what you're missing. 


Average Incame Vs Average Age 
Where Are Our Key Morketa? 


a =@& 


W950 to 10610 
10610 ve 29105 
21105 we 29074 
13926 te eee 


> eet met ap One Ow wo 


et at Ae 
[_]23 = 33 
PX] 53 te 30 

wae 
Ray oe 53 


ZOOM IN ON YOUR HIGH POTENTIAL AREAS * 





SOFTWARE AND SERVICES EXPENDITURES 
‘Should Wa Open Anather international Office? 


A ee I 
Se 


SI 0 e200 


PLAN SITE LOCATIONS 
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SALES VS. WAREHOUSE LOCATIONS 


How Can We Reduce Shipping Costs? 











Auatege Sales 


= 


i 
j 
j 
H 


map. ATLAS*GRAPHICS iets you create 
maps In minutes—in fact, much faster 
than other software packages! 


With ATLAS*GRAPHICS you see more 
of your business world—from continent 
to zip code to census tracts. Geographic 
boundaries of all 50 states and a broad 
range of statistical data are Included— 
all for only $450" More detalied boundary, 
census and International data files are 
available. 





See what you're missing. Cali fora FREE 
ATLAS*GRAPHICS demo disk. Contact 
your locai dealer or cali STSC toll-free. 


800-592-0050 
301-984-5123 in Maryland or Canada 
TELEX 898085 


STSC, inc. 
2115 E. Jefferson Street 
Rockville, MO 20852 


Avatiabla nationally through Sottsel, Micro Centrat, 
tngram, and diatributors worldwide. Dealer inquiries 
welcome. 


ATLAS*®GRAPHICS and PLUS#WARE are trademarks of 
STSC, Inc. Lotus and dBASE are registered trademarks of Lotus 
evelopment Corp. and Ashton-Tata, respectively. DIF is a 
trademark of Software Arts, Inc. ATLAS® GRAPHICS developed 
by Strategic Locations Planning. 


“Internationa! prices slightly higher, 


A PLUS * WARE’ PRODUCT 
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dBUG Ill, from HJS Research, 
faces up to one of the dirty little 
secrets of dBASE Iil program- 
ming: you need a real debugger 
to write anything useful. dBUG 
Hi is the first source-level de- 
bugger for dBASE Ii—you can 
use it to monitor field and mem- 
ory variables, observe program 
execution one step at a time, and 
execute smaller sections of code 
with breakpoints. 

dBASE programmers get by 
with dBASE III's debugging op- 
tions, some programmers write 
special code that displays the 
section of code being executed 
and variable values during de- 
bugging. Programs like Docu- 
mentor are used for finding syn- 
tax errors like open loops. 

daBUG Il gives you control 
over execution and lets you eas- 
ily check variable values by 
scanning your programs and 
creating intermediate (.DBG) 
programs with instructions for 
the debugger. These files are 
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BY MITT JONES 


The EGA’s feature connector 
may come in handy after all. In- 
stead of busting the budget on 
the new crop of high-resolution 
display adapters, you can boost 
your EGA’s resolution substan- 
tially with the $159 Photon 
Maxer, from Personal Comput- 
er Graphics Corp. 

The 1%-inch by 3%-inch 
daughterboard plugs into the 
EGA’s 32-pin feature connector 
and tweaks most EGA-compati- 
ble adapters to a graphics reso- 
lution of 800 by 512 pixels. And 
unlike some similar products on 
the market, the Maxer still 
gives you a 16-color display 














At Last: A ae for dBASE 





ae 


ase 
SaY “@EPORT SELECTION MENU = Fa” 


SAY “EXIT TO 


SysTan Fie" 
SAY "PLEASE cd FUNCTION key" 
0 2: DOUBLE 


e 

00 uit OPTN_ WEY = 6 
OPTH_KEY = INKEY() 

Enooo 

GO WHILE OPTN_KEY <> @ 
1F OPTA_KEY <> -1 .ANO. OPTH BEY <> -2 .AND OPTN OEY © -3 .ANO 0 


@ 23, 16 Sav" 


*INUALLO FUNCTION KEY? PRESS @MY KEY TO @E- Enree" 


VENDHENU Pac 


@ Syntax Error 
@ Syntax Krror 
@ Syntax Error 
. 





dBUG tll allows you to add line numbers ta your code while you are debugging. ti runs 
within OBASE lll, so you can quickly switch to program execution. 


erased automatically as you 
exit. dBASE Il is then invoked 
by dBUG II, which controls the 
debugging sessions. 

The dBUG III interface is a 
cross between WordStar and 
dBASE II. menus are called by 
Ctrl-key combinations, some 
functions are chosen with func- 
tion keys. As you learn the com- 
mands, you can enter them onto 
acommand line. 

You can execute dBASE pro- 


at the heightened resolution. 

But don’t reach for your 
checkbook yet. At the moment, 
Personal Computer Graphics is 
shipping drivers for only a few 
applications: AutoCAD, Micro- 
soft Windows, Ventura Publish- 
er, CADvance, Generic CADD, 
GEM Desktop Publisher, Pro- 
Design Hl, and VersoCAD. The 
Maxer won't hinder your EGA 
display while running other ap- 
plications, but you'll see the 
resolution increase only with 
these eight programs. 

Installing the Maxer should 
be a breeze: the board plugs eas- 
ily into the feature connector. 
However, to squeeze the most 
performance out of your partic- 
ular brand of EGA, you'll have 
to find the right setting for the 






grams with dBUG HII in single- 
Step mode, to execute a line ata 
time and stop after each line; in 
continuous-step mode, to dis- 
play each line and the resulting 
output without stopping after 
each line; or in Go mode, to exe- 
cute the program nonstop, with- 
out flipping between code and 
output windows. 

The version of dBUG Ill 1 
tested still had a few bugs: for 
instance, invoking dBUG II 


Boosting Your EGA Resolution 
Without Busting Your Budget 


Maxer’s four-position jumper 
by trial and error. 

Once you've found the opti- 
mum jumper position, you 
should notice a significant reso- 
lution improvement when run- 
ning any of the supported soft- 
ware packages. 

We tested the Maxer with 
two adapters—a fully loaded 
1BM EGA and a Video-7 
VEGA Deluxe. Each adapter 
drove a NEC MultiSync moni- 
tor. The Maxer boosted resolu- 
tion to 800 by 512 pixels flaw- 
lessly with either adapter and 
managed to tweak the VEGA 
Deluxe to 800 by 600. 

The Maxer won’t make your 
EGA perform like a Ti 
34010-—based adapter. But if 
you long for AutoCAD in 16 col- 
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dBUG HI 

HIS Research Inc. 

6162 Cedar Ct. 

Monmouth Junction, NJ 08852 
(800) 323-1809 

List Price: $195 

Requlres: 512K RAM; one 
disk drive (hard disk recom- 
mended); dBASE Hil or Fox- 
BASE, Version 2.0; DOS 2.0 
or later. 

In Short: A valuable aid for se- 
nous dBASE programmers— 
and anyone who wants 1o be 
one. Not copy protected. 
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from a directory other than the 
one with the programs to be de- 
bugged caused the system to 
crash. A company spokesper- 
son said the bug would be fixed 
within a matter of days. 

This package will save time 
for dBASE programmers who 
need a debugging tool—and 
who doesn’t?—if they are will- 
ing to spend some time eon 
to use it. 
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Photon Maxer 

Personal Computer 

Graphics Corp. 

5819 Uplander Way 

Culver City, CA 90230 

(213) 216-0055 

List Price: $159 

Requlres: 128K RAM, IBM 
EGA or compatible display 
adapter with 256K RAM and 
feature connecior, NEC Multi- 
Sync or compatible momtor, 
DOS 2.0 of later. 

In Short: A small board that 
plugs into the EGA’s feature 
connector to boost 16-color dis- 
play resolution. 
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ors at 800 by 600 resolution, or 
Windows at 800 by 560, you 
should find the product well 
worth its cost. PC 
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Doing Business Since 1980 A Division of CW Marketing, Inc. 





Purchase Orders Accepted — Ask for National Accounts 


Low Prices are BORN Here, ie =e mae 
RAISED Elsewhere! > < 


SOFTWARE 


Dp 


LogiMouse .... Call LogiMouse with Logi Cadd 

LogiMouse with Paint $ 89 Logi Buss Mouse with Logi Cadd 

Logi Buss Mouse with Paint ...$ 89 LogiMouse with First Publisher . . 
Logi Buss Mouse with First Publisher $105 


Lotus 1-2-3 / Lotus Hal Bundle’ *EEFAL. Word Perfect/Word Perfect Library Bundie 


Lael alee Net ete 99 
PC Mouse (New Ver } w paint 89 


& 
40 
6 
05 
2 
19 
40 
9 
24 
3 
a 
6 
25 
x 
7 
a 


Maxell MD-2 Qty. 

Maxet MD-2HD Qly 100 

eae 
Sony 3’ Qty. 100 


Revelation Bump 
R Base Clout (New Ver) . 
R:Base Ext Report Wnter (New Ver) 


Turbo Jumbo Pack (New Ver) 
Turbo Pascal w/6087 & BCD . 





ro 
wn 


1-800-426-6659 


ULL FCRTERE 


TURBO PC:XT 


256K Memory, 360K Brand 
Name Floppy Drive, 
135 Watt Power Supply 
Slide Case, AT Style Keyboard, 
=: 4-10 MHz Clock Speed, 


us 4 NARRRE = \A8 (Keyboard Selectabie), 


8 Expansion Stots 


From As Low As 


“a 


Call For Details and Other 
System Configurations. 


Turbo PC/XT w640K & 1 Drve . 

Turbo PC/XT w640K & 2 Drives 
Turbo PC:XT w/640K, 1 Drive & 20 MG . 
Turbo PC/XT w/640K, 1 Dnve & 30 MG 
PC/AT 10 MHz w’512K, 1.2 Floppy Dave 
PC/AT 10 MHz w/1024K, 1.2 Floppy Drive 


PC/AT 10 MHz w'1024K, 1.2 Floppy, 40 MG . 
MonGraphics Card with Parallel Printer Port . 


Color Card wParallel Panter Port 
Amber Monitor (TTL) . 

Amber Monitor w’Swivel Tit 
ATMuwVOCard .. . 
Color Monttor (RGB) . . . 
Autoswitch EGA Card . . 

lO Card (Senal/Paralie!} . 

VO Card (Senal/Clock hen 
Enhanced Keyboard. 

XT Mult VOCard 2... 
1200B Modem (iNT) WSW 
1200B Modem (EXT) WiSW 
2400B Modem (INT) W/SW 
24008 Modem (EXT) WiSW. 


HARDPWARE 


L den ay Pe Grand snap We Fe 

+ You Pay ‘We Pay the Ais 

+ Gaon C 

+ Free Air TONY to clders up fo 10.0 & Over $50. a 
au ‘canes arrortee Mi Guareriees, rebates. ¢ 


jadensautlssanns Shares 


== 





Dial Dun’s Database for Corporate Data 


e 
PC HANDS ON 


BY DONALD B. TRIVETTE 


There are 16 million companies 
in the United States, and 
750,000 are found in Dun’s Fi- 
nancial Records, the newest ad- 
dition to the Dow Jones 
News/Retrieval on-line service. 
The reports contain both finan- 
cial and profile information on a 
varicty of retail, wholesale, ser- 
vice, and industrial companies. 
Large, medium, and small, 
public, closely held, and pri- 
vate, the companies range from 
public giants like AT&T to tiny 
private firms like Star Leasing 
in Fayetteville, N.C. 

Once you Iog on to Dow 
Jones and select the //DB data- 
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TOR REPORTS On 
Star Bootery Inc, ASHEVILLE, MC 
Star Rrick Warnhnoen, RURHAM, AC 
Star Rullding Malntenancn,, CREEMSRORO, NC 
Star Chesical, [nc, CONCORR, MC 
Star Credit Stores, WILSON, AC 
Star-Flite Gasoline, WARE FOREST. AC 
Star Pood Products Inc, RURLINCTOM, AC 
Star [reight Inc, CHARLOTTE, MC 
Star Turniture, RURHAM, MC 
Star Furniture Co Inc, DURHAM, AC 
Star HI Colf Cram 4 Cutry Club, SWANSRORO, WC 
Star Laundry & Cinanere, SAMFORR, NC 
Star Leasing bac, FAYETTEVILLE, AC 
Star Linen & Unifore Servicn, SALISRURY, BC 
Star Hiiling Companys, STATESVILLE, AC 
Star Rnalty inc, JACRSOMVILLE, HC 
Star Rentals, LAURIMBURG, AC 


RESS RETURM FOR MORE OR ENTER /T TO RETURM TO TOP MEAU. 


if vou are not certain of the full company name, you can still find u among the 750,000 
companies that are listed in Dun's Financial Records. 


base, you can search for a par- 
ticular company in one of three 
ways: by DUNS number, by 


telephone number, or by full or 
partial company name. This last 
option makes the service valu- 


Bringing EMS 3.2 to Any Memory Board 


PC HANDS ON 


BY EDWARD MENDELSON 


If you have tus floppy disk 
drives and an abacus installed in 
your PC, you won't be able to 
use SoftBytes to simulate ex- 
panded memory. Almost any 
other configuration will be fine. 

Expanded memory normally 
works only with expansion 
boards designed to implement 


the Lotus/Intel/Microsoft ex- 
panded memory specification 
(LIM EMS). SoftBytes simu- 
laies EMS (Version 3.2, not 
4.0) in any PC that has a hard 
disk or the extended memory 
that comes with ATs and PS/2 
machines. If you need expanded 
memory for large spreadsheets 
or programs like WordPerfect 
Library that swap programs in 
and out of expanded memory 
and DOS memory, SoftBytes 


RAM Lord Manages TSR 
Programs in EMS Memory 


it 
Pig) HANDS ON 


BY EDWARD MENDELSON 


RAM Lord is the pop-up manag- 
er for pop-up maniacs. This 
$99.95 utility from Waterworks 
Soltwewe shores up & 20 TSR 
(terminate - and - stay - resident) 
programs in expanded or ex- 
tended memory and pops them 


into action at the press of a “hot 
key.** You can keep a megabyte 
or two of TSRs under RAM 
Lord's walchful eye withoul 
sacrificing all your DOS memo- 
ry. RAM Lord uses the space 
needed by the largest of your 
TSR plac 23K bytes for Heel, 
When you invoke a TSR it 
jumps out of extended or ex- 
panded memory (under LIM 


can save the expense of a mem- 
ory board. It also works on lap- 
tops Ihat won'l accept an EMS 
board but have a hard disk or 
large RAMdisk. 

The manual lists an impos- 
ing array of options, but the 
menu-driven installation guides 
you toward the right choices for 
any standard configuration. 

SoftBytes is speediest when 
used with extended memory in 
80286 machines. It’s almost as 


EMS 3.0) into RAM Lord's area 
of DOS and remains there until 
you call another TSR to take its 
place. In systems with 640K or 
less, RAM Lord can‘t save any 
memory, but it can stop memo- 
ry wars by enabling different 
programs in turn. 

TSRs are the least manage- 
able of all programs, and RAM 
Lord can’t always control them. 
The selection menu tends to pop 
up when it isn’t needed. Press- 
we ehoUkey soni: get 7e- 
sults a few keystrokes later. 
And with some combinations of 
TSRs, RAM Lord will lock 


PC MAGAZINE > miele 22, 1987 


able to those who need informa- 
tion about a company but don't 
know its full name. Once you 
find the firm, two reports are 
available: profile and financial. 
The profile information cov- 
ers items like company name, 
number of employees, nature of 
ownership, and limited finan- 
cial data such as net worth. The 
financial report has in-depth 
balance sheets, profit-and-loss 
items, comparisons with past fi- 
nancial statements, and ratios 
that measure profitability. 
List Price: Dun's Financial 
Records, $37 for profile report, $69 
for financial records; $85 for both. 
Requires: Modem, Dow Jones 
News/Retrieval account. Dow 
Jones News/Retrieval, P.O. Box 
300. Princeton, NJ 08540; (609) 
452-1511. 
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fast with a RAMdisk. It will 
work with a hard disk, but so 
slowly that you'll have time to 
order a memory board while it 
installs itself. Special EMS em- 
ulators like Quarterdeck’s 
QEMM-386 are required for 
80386 machines. 

List Price: SoftBytes, Version 2.0, 
$49.95. Requires: One disk drive, 
DOS 2.0 or later. Nol copy 
protecied. Vericomp. 8825 Acro 
Dr., #210, San Diego, CA 92123; 
(619) 277-0400. 
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up sooner rather than later. 
RAM Lord can’t control 
TSRs like caches and spoolers 
that always remain active. Still, 
if you want to keep several large 
pop-ups constantly ready to 
pop, RAM Lord may be your 
best chance to keep them from 
jamming yourRAM. 
List Price: RAM Lord, $99.95. 
Requires: One disk drive, DOS 2.0 
or later. Not copy protected. | 
Waterworks Software, 913 Electric 
fave... Be pew COM SOT HOA BY 
594-4768. 
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FINISH FINANCIAL WORK > 
FIVE TIMES FASTER. 


ntroducing Quicken” Version 2— 

absolutely the fastest, easiest way to 

write checks, keep financial records, 

track income and expenses, budget, 
and manage your cash flow. It’s ideal for 
business and personal use. 


Now, Finish Financial 

Chores in Seconds. 

Quicken completes your financial work 

5 to 8 times faster than ever before: 

e Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

ww Look up a check you wrote 1000 checks 
ago: 1 second 

ws Write and print 20 checks and update all 
records: 3 minutes 

w Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 

indexed files and speed-optimized C and 

assembler code — the very latest in 

high-speed technology. 


So Automatic, It Eliminates Work. 
Quicken’s fully automatic "macros” 
eliminate repetitious clerical work. Macros 





Quicken remembers the bills you forget. 


remember your bills, print your checks, 
and update all records automatically. All 
you dois sign the checks. 





In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken’s pop-up Billminder™ 
appears when you need to pay bills. 


No Need to Alter 

Your Bookkeeping Procedures. 
Quicken is easy to use because it works 
just like your checkbook. There’s no need 
to change your bookkeeping format or 
learn anything new —no accounting 
jargon, no “debits;’ no “credits” 

Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 





Here's what the critics say: 

“I've never seen such an easy-to-use 
manual or software that’s so simple to 
use? Martin Blumenthal, nCider Magazine 


“Extremely simple and fast” 
Esther Dyson, Industry Analyst 


“Absolutely the best small accounting 
program made” Bob Schwaback, 
Universal Press Syndicate 





New Features for Business. 

Quicken provides special sections for 
businesses covering payables, fect 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 
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Quicken finishes 
all this in 
under 5 minutes! 


Free 30-Day Trial. 

Try Quicken. If you're not 100% satisfied, 
return it within 30 days and pay nothing. 
Specifications 


Software Compatibility: Exports data and re} in ASCO 


Also exports in Lotus® format with optional Transfer Ubhty. 


Hardware Compatibility: Ail IBM* PC, AT,*° PS/2° and 
compatibles with 256K RAM and DOS 2.0 or higher All 
pnnters All monitors. Alsoavailable for Apple® He, lc 
and GS with most of the same features. 

Capacity: Number of bank accounts: unimited. 

Number of transactions. unhmited. Maximum amounts: 
$9,999,999.99. Number of income/expense categones. 
250 with 256K, thousands with 512K RAM. 

Other: Not copy-protected. Checks are approved for all 
as institutions in the U.S. and Canada 


f 

| 

| NOT COPY PROTECTED 

Try Quicken for 30 Days Free! if not 

| completely satisfied, return Quicken within 
j 30 days for a full refund (including $3.00 

| Shipping and handling charge). 

\ Call 800 624-8742 

{ tin Cahfornia call 800 458-8481) 

| Or send coupon with Pea yment to: Intuit, 

| 540 University Ave., Palo Alto, CA 94301 
(Check enclosed (No purchase orders) 
!Q Visa (MasterCard (Amex 
Card No. Exp. 
Name 


Address. 

City 

| Zip__ Phone. 

DB Quicken, $49.95 plus $3.00 shipping & 
handling. CA residents add sales tax. 

,o IBM version go Bae Il version 

: 054" disk (33%4" disk 

O Transfer to Lotus Utility (optional), $19.95 | 


Current Quicken owners—-Call our 800 ! 
number for upgrade information. 


“Intuit: | 
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The creation of an expert system 
involves writing questions that 
elicit information from users 
and writing rules that draw the 
right conclusions from this in- 
formation. Personal Consultant 
Easy, from Texas Instruments, 
simplifies both sides of this job 
with a set of interface routines 
that present questions and witha 
tule editor that lets you write, 
debug, and maintain the rules 
your system requires. 

PC Easy has a chance to 
catch on in a way other expert- 
system development packages 
haven't, partly because it can 
find its facts in dBASE Ill or 
1-2-3 data files. When you write 
a rule, you specify which facts 
come from dBASE, which come 
from 7-2-3, and which will be 
obtained from the user. 

Suppose you are writing an 
expert system to help select va- 
cation destinations. One of your 
considerations will be that some 
visitors may want to stay over- 
night in national parks. PC Easy 
can look in a database to find out 
which parks have accommoda- 
tions and which do not, but it 
also has to ask the user whether 
the customer wants to stay in the 
park or not. 

PC Easy turns a rule clause 
such as Desire Overnight Stay 
into the question ‘‘Do you want 
to stay overnight in the park?"* 
PC Easy can further explain ‘‘If 
it is essential that you camp or 
rent cabin in the park, answer 
YES. If you can stay outside the 
park, answer NO.” 

PC Easy's questions can dis- 
play as pictures as well as text. 
Displaying pictures is especial- 
ly helpful in one of the more 
widely used expert-system ap- 
plications: diagnosing mechani- 
cal problems. 

PC Easy is intended for 
problems of about 120 rules. 
The program has a big brother 
called Personal Consultant 
Plus, which handles larger 







































BY WILLIAM TAYLOR 








Personat Consuttant Easy can help users undersiand the logic behind the rules. Shown 
here is a rule whose conditions PC Easy is trying to satisfy. 


problems with many more 
rules. PC Plus also supports ex- 
pert systems that operate unat- 
tended. Users who buy PC Plus 
within 6 months of buying PC 
Easy get full credit against the 
price of PC Plus. 

Expert systems do a lot of 
churning to match facts with 
rules, which makes PC Easy run 
a bit sluggishly on an AT. The 
tule editor is awkward. Instead 
of letting you edit a mle as a 










Expert systems aim to condense 
human expertise into a logic 
crisp enough to please Mr. 
Spock of **Star Trek.*’ An ex- 
pert-system shell helps you 
write rules to manipulate facts, 
just as spreadsheets help you 
write formulas to manipulate 
numbers. Those rules may seem 
simple, bul the most important 
ingredient is logical truth. 

A travel expert might have a 
tule: ‘‘Jf you want to visit the 
Northwest, and you like moun- 
tain climbing, and you do not 
have high-altitude health prob- 
lems, then you should visit 
Olympic National Park."* 

if the conditions on the if 
side of this rule are true, the ex- 
pert system carries out the ac- 



















Expert Systems Now Simplified: 
$495 PC Easy Manages Details 


ALR CONDITIONING DIRGWSTICE 


UNIT CIRCUIT BREAKER | 
















whole, the editor forces you to 
go through several steps—you 
choose a part of the rule to work 
on and choose whether to modi- 
fy an existing clause or add a 
new one—before you can get at 
the text of the rule. 

When I misspelled a clause, 
which resulted in a rule refer- 
ring to a fact that wasn't avail- | 
able, the editor did not flag the | 





error and { had to run the rule to 
find out that it did not work. 


The Cold Shell of an Expert System 


tion on the then side and recom- 
mends Olympic. 

Facts may come from the 
user or from other rules. A rule 
to check for altitude problems 
might be: ‘Jf you have a heart 


condition or you have respira- | 


tory problems, then you have 
high-altitude health problems.” 

Suppose a user says he likes 
mountain climbing and would 
like to visit the Northwest. The 
expert system considers the first 
rule above. In order to see if the 
third clause of the if is true or 
not, it has to investigate altitude 
problems. The then side of the 
second rule can supply this in- 
formation. The expert system 
asks the user about a heart con- 
dition and respiratory problems 
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Since you must tell PC Easy 
about all of the facts before you 
use them, the editor could check 
rules to make sure that they do 
not refer to nonexistent data. 

Debugging rules is straight- 
forward. As you answer ques- 
tions, PC Easy remembers all 
your answers. You can replay 
the dialog to the point of error 
and check the rule. 

There are many opportuni- 
ties to use expert systems in 
business. PC Easy is a good 
way to start using this new tech- 
nology. PC 





hb FACT 
FILE 


Personal Consultont Easy, 
Version 1.01 

Texas Instruments 

Data Systems Group MS 2244 
P.O. Box 2909 

Austin, TX 78769 

(800) 527-3500 

Requires: 512K RAM, two 
disk drives, CGA or EGA dis- 
plays (for graphic user inter- 
faces), DOS 2.0 or later. 

List Price: $495 

In Short: An excellent expert- 
system shell that lets you write 
programs to mimic human rea- 
soning. Nol copy protected. 
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in order to draw a conclusion 
about high-altitude health prob- 
lems. 

The expert system matches 
the data against rules whose 
then side meets the goal. If the | 
conditions on the if side are true, 
the then side is satisfied and the 
goal has been reached. If the 
goal is not satisfied, the expert 
system looks for rules whose 
then sides could supply infor- 
mation it needs and looks at 
their if sides. If there are no 
tules that could supply the facts, 
it asks for information from the 
user. 

This process of chaining 
from the if side to the then side 
continues until the expert sys- 
tem either reaches its goal or 
tuns out of rules and fails. 
—William Taylor 





More speed, more disk, 
less money. 
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Disk Optimizer Cubit 
Safely brings back lost speed to your hard disk. Free more disk space for all kinds of files. 
No two ways about it. Disk Optimizer is far and Not only does new Cubit squeeze 1-2-3® spread- 
away America’s favorite way to restore hard disk sheet files better and faster than other compression 
speed. It puts fragmented files back together in one software, it also works with all your other files. 


piece—where they belong! Including databases, documents, graphs and 
Plus, there's a powerful new programs. What's more, you don’t have to 
Unformat function that change the way you work 
instantly recovers files on with your applications. It 
accidentally reformatted can be memory resident, so 
disks. The new graphical once you've compressed 
Analyze lets you see the with Cubit, it works auto- 


matically. You also get the 
new UnCubit™, so you can 


condition of your disk at a glance. There’s Sort, 
Find, Delete, Lock and Peek to help you handle your 


files like never before. You may just find new transfer compressed files by telecomm or floppy to 
improved Disk Optimizer is the only disk mainte- users who don't own Cubit. That makes Cubit the 
nance program you'll ever need. $59.95 purchased fastest, easiest, most flexible file compression 
separately. software available. $49.95 purchased separately. 


The Disk Performance Partners 


Buy Disk Optimizer and Cubit together. You'll save $20.00 and a whole lot more. Like the time you waste 
saving and retrieving fragmented files, and the disk space you need to keep all your files handy. They're the 
finest, safest, most effective disk performance software money can buy. And for a limited time, it takes even 

less money to buy them. Use them yourself, give them as gifts, buy several and get a whole department 
working more productively. Ask for the SoftLogic Disk Performance Partners at software stores 
everywhere. Or order direct by calling us toll-free. 


Order today: 800-272-9900 (603-627-9900 in NH) $ §O?> 


SoftLogic Solutions, Inc. 

One Perimeter Road SOFTLOGIC for both. 

Manchester, NH 03103 SOLUTIONS Limited time offer. re 
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If the world had one computer communications standard 
you wouldnt need Crosstalk Mk.4 


mation for experts and novice 
operators alike. 
Maybe all computers can’t 


The fact is, today’s bewildering 
variety of computers demands 
a program like this — an 
entirely new aga of com- 
munications softwar 
ROSSTALK® vi 4 helps 
your PC perform up to 15 con- 
current sessions with any 
combination of direct-connect, 
modem, coax, or X.PC devices. 
It facilitates communication with 


mainframes and minis through 
IRMA“and Smart Alec” It works 
with most popular modems...em- 


ulates most popular terminals... be identical. But now at least 
and supports the most widely they can communicate. For more 
used file transfer protocols. mc CROSSTALK Mk.4, see 

Its language, CASL? is your dealer or contact us. 
designed specifically for com- 
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munications and related applica- 
tions. It allows an unprecedented 
degree of flexibility and auto- 


CROSSTALK COMMUNICATIONS, 1000 Holcomb Woods Parkway, Roswell, Georgia 30076/(800)241-6393 
A Division of Digital Communications Associates, Inc. le2e1° 
CROSSTALK is a regstered trademark of Digital Communications Associates, Inc, / CASL, IRMA and Smart Alec are trademarks of Digital Communications Associates, ine, 
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ARE YOU CRAZY? 


Here are prices you can be crazy about! Compare our quality and 
price, and you'll be crazy if you buy from anyone else! HERE’S WHY: 


20 Megahertz 
Taxan Desktop 
Publishing System* 


® On Board Font Cashing for Desktop Publishing Software 


© *19” Taxan Monitor with 1280 X 960 Resolution 
® Intel 82786 (20Mhz) Graphics Co-Processor 

¢ 512 KB D-RAM 

© $895 Basic System 

© Parallel, Serial and Game Ports Included 

© 43 Megabyte Seagate Hard Disk 

© Oasys Laser Express Sed Il Printer 





800 X 600 
Taxan Desktop 
Publishing System 


14” Multisync Taxan Color Monitor 
© 800 X 600 Super High Resolution Graphics Adapter 
© $895 Basic System 


¢ Parallel, Serial and Game Ports Included - ——_——_—ai7 


® 43 Megabyte Seagate Hard Disk 
® Oasys Laser Express Series II Printer 


S507e— 
$3,655 





$895 
IBM PC-AT 
Compatible 


Price Includes: 
© Intel 80286 Running at 10Mhz 







¢ 8 Expansion Slots 
© Phoenix BIOS 
* 640 RAM up to 1MB on 
Motherboard 
© 360K Floppy Driv 
© Western Digital Dual _a 
Hard Disk Controller 
¢ Keytronics 101 New 
Enhanced K 
© 200 Watt Power Supply it 
® Chips & Technology Chip Set (VLSI) 
OPTIONS: 
® EGA COLOR 
© $895 Basic System 
¢ Samsung 14" EGA 
640 X 350 Color Monitor 
© Everex EGA Graphics Adapter 
Video Card — Auto Switching 
$1,295 
© $895 Basic System 
© 43 Megabyte Seagate Hard Disk 
Sseagate $1,350 
* EGA COLOR 
© $895 Basic System 


© Everex EGA Graphics Adapter Video Card — Auto Switching 
¢ Samsung 14” EGA 640 X 350 Color Monitor 
© 43 Megabyte Seagate Hard Disk 


$1,750 


LIMITED OPTIONS: ¢ Taxan 14" 640 X 350 EGA Monitor 
© Miniscribe 6085 ¢ Everex 2400 Baud Intemal Modem 
® 60 Megabyte Tape Back-up ¢ A-Size 12-Pen Color Plotter 


C || CALL TOLL-FREE 1-800-637-CCDA 


CLONE COMPONENT DISTRIBUTORS OF AMERICA © 17610 Midway Road, Suite 134-342 © Dallas, Be 75252 


CCD: 
notice. CCDA reserves the right fo substitute equivalent lems. IBM PC-AT is @ trademark of IBM Corporation. 
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| AST Research’s 80386 Machine Provides 


20 MHz Speed and an Enhanced AT Bus 


Most of the 80386 machines so 
far announced are basically AT- 
class machines equipped with 
the state-of-the-art processor. A 
new system from AST Re- 
search goes beyond the stan- 
dard AT bus and offers features 
similar to—but not compatible 
with—IBM's Micro Channel 
architecture. 

The AST Premium/386 runs 
at 20 MHz and has an arbitrated 
bus that AST has dubbed the 
SMARTslot architecture. Three 
of the Premium/386's four AT- 
compatible slots provide exter- 

















system memory, with no CPU 
involvement. These SMART- 
slots support intelligent co- 
processors for graphics, com- 
munications, and other uses. 





PS/2 internal Modem 
From Gamma tink Can 
Transmit at 9,600 bps 





























data with mainframes. 


nal devices with a direct path to - 





GammalL Ink has unveiled a 
9,600-bit-per-second synchro- 
nous internal modem for the Mi- 
cro Channel bus. It is intended 
for users who need to exchange 


The $1,595 GammaComm 
PS/2 has auto-dial and automat- 


Some processing chores can be 
Offloaded to the coprocessors, 
leaving the CPU free for other 
tasks. 

The system also has two 
standard 8-bit XT-compatible 
slots and a single 32-bit slot 
dedicated to memory. 

The Premiunv386 comes in 
four basic configurations. The 
Model 300 ($4,695) comes with 
1 megabyte of RAM and a 1.2- 
megabyte floppy disk drive. 
The $5,695 Model 340 adds a 
40-megabyte hard disk and con- 
troller. The Model 390 ($7,695) 
has 2 megabytes of RAM, a 90- 
megabyte ESDI drive, and an 
ESDI controller. The top-of- | 
the-line Model 3150 ($8,995) 
has a 150-megabyte ESDI hard 
disk and an AST advanced disk 


ic fallback to lower transmis- 
sion speeds. GammaLink says 
the modem is compatible with 
software that supports the IBM 
mulliprotocol adapter. 

List Price; GammaComm PS/2, 
$1,595. Requires; IBM PS/2 
Model 50, 60, or 80. GammaLink, 
2452 Embarcadero Way, Pato Alto, 
CA 94303; (415) 856-7421. 
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The GammaComm PS/2 is the first synchronous internal modem available for the Mi- 
cro Channel bus. The $1,595 board transmits at up to 9,600 bits per second 
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The AST Premium! 386 {$4,695 
Sor the base configuration) has a 
new arbitrated bus design that 


supports multiple coprocessors. 
The system runs at 20 MHz. 


controller 
card, 

All Pre- 
miun/386 ma- 
chines come 
with two RS- 
232C ports and 
a parallel port. 
They also 
have sock- 
ets for the 
8-MHz ang 
80287 copro- 
cessor and the 
20-MHz 
80387 chip. 
List Price: AST Premium/386 
Modet 300, $4,695; Model 340, 
$5,695, Model 390, $7,695; Modet 
3150, $8,995. AST Research Inc., 


2128 Alton Ave., Irvine, CA 
92714; (714) 863-1333. 
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386 Laptops from Toshiba, Grid Systems 
Supply Easy Portability for the Power User 


Compagq's 80386 portable is a 
tough act to follow, but new ma- 
chines from Toshiba America 
and GRiD Systems Corp. pack 
plenty of power themselves. 

GRiD’s GRiDCase Model 
1530 runs an 80C386 processor 
at 12.5 MHz. The $4,695 ma- 
chine weighs 12 pounds, GRiD 
says, and runs | to 4 hours on its 
optional battery. 

The Model 1530 has an 80- 
column by 25-line supertwist 
backlit LCD. Also standard are 
] megabyte of RAM and two 
1.44-megabyte 34-inch floppy 
disk drives. The system case is 
made of magnesium. 

Options include 10- ($775), 
20- ($1,175), or 40-megabyte 
($1,675) internal hard disks; a 
$395 interna) 1 ,200-bit-per-sec- 
ond modem; and an 80287 math 
coprocessor. 

Meanwhile, Toshiba's entry 
in the 386-to-go arena is its 
$6,499 T5100. It runs at 16 
MHz and sports 2 megabytes of 
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RAM, a 40-megabyte hard 
disk, and a 1.44-megabyte 34- . 
inch floppy disk drive. 

The Toshiba T5100 has a 
built-in EGA adapter and high- 
resolution gas plasma display. 
The screen supports 640 by 480 
bit-mapped graphics and 80- 
column by 25-line text. 

Ports for an external EGA 
monitor and 101-key keyboard 
are standard. The T5100 weighs 
15 pounds and does not run on 
batteries. 

List Price: GRiDCase Model 
1530, $4,695. GRiD Systems 
Corp., 47211 Lakeview Blvd., 
P.O. Box 5003, Fremont, CA 
94537-5003; (800) 222-GRID. 


CIRCLE 446 ON REAOER SERVICE CARO. 


List Price: Toshiba T5100, 
$6,499. Toshiba America Inc., 
Information Systems Div., 9740 
Irvine Blvd., Irvine, CA 92718; 
(800) 457-7777, 
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PS/2 Extension Cables 
Put Distance Between 
Keyboard, Monitor, PC 


Curtis Manufacturing Co. of- 
fers extension cables for the 
IBM PS/2 line that allow users 
flexibility in placing their moni- 
tors, keyboards, and CPUs. 

The EC-9 keyboard/mouse 
extension cable is fully shielded 
and extends up to 9 feet. It has 
mini DIN 6-pin male and female 
connectors. 

The EC-10 color or mono- 






Excel Plug-in Provides 
A Link to Databases on 
Minicomputer Systems 


Multiplex/XL, a $99 add-in to 
Microsoft's recently announced 
Excel, links Excel spreadsheets 
directly to corporate databases 
on departmental computers. 

Multiplex/XL, from Net- 
work Innoventions Corp., al- 
lows the user to request host 
data by entering SQL queries di- 
rectly into a spreadsheet. Or the 
user can select from a menu of 
predefined host database re- 
quests. After the query is exe- 
cuted, Multiplex/XL creates an 
Excel document that contains 
the query results. The user can 
bring the query results directly 
into the current spreadsheet, if 
desired. 

Multiplex/XL uses the dy- 
namic data exchange (DDE) 
feature of Microsoft Windows, 
Version 2.0. An Excel macro 
passes the request from the 
spreadsheet to Multiplex/XL 
via DDE. 

List Price: Multiplex/XL, $99. 
Requires: Microsoft Excel, 
Microsoft Windows, Version 2.0; 


CAG 
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chrome extension cable extends 
to 6 feet and has male and fe- 
male 1 5-pin connectors. 

Each cable has a suggested 
retail price of $39.95. 
List Price: EC-9 keyboard/mouse 
extension cable and EC-10 color or 
monochrome extension cable, 
$39.95 cach. Requires: PS/2 
Mode! 30, 50, 60, or 80. Curtis 


Manufacturing Co. Inc. , 305 Union 


St., Peterborough, NH 03458: 
(603) 924-3821, 


CIRCLE 452 ON READER SERVICE CARD 


Extension cables 
~N. from Curtus 
Manufacturing 
ive users some 
freedom mn set- 
ting up thet sys- 
tems. The cables 
extend the dis- 
tance that mont 
tors and key. 
boards van be 
from the PC, 


2% 


80286 of 80386 PC; midrange host 
that supports Multiplex host 
sofiware. Not copy protecied, 
Network Innoventions Corp., 
20863 Stevens Creek Blvd. 
Cupertino, CA 95014, (408) 257- 
6800. 
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ARCnet Interface Card 
For Micro Channel Bus 
Places PS/2s into LANs 


Pure Data has introduced an 
ARCnet interface card that con- 
nects the IBM PS/2 Models 50, 
60, and 80 to ARCnet LANs. 
The $895 PDluC508 card has 
diagnostic LEDs, which moni- 
tor nctwork activity, on the rear 
bracket of the card. The card is 
configured from menu-driven 
software, so the user does not 
need to set DIP switches. 

List Price; PDluC508, $895. 
Requlres: PS/2 Model 50, 60, or 
80. Pure Data Ltd. , 1740 South 1- 
35, #140, Carrolton, TX 75006, 
(214) 242-2040. 
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Sy, intel Paves an Inexpensive 386 
Upgrade Path for 8088-Based PCs 


y "The original IBM PC 
7 seems more and more like 
the Model T of the microcom- 
puter industry. The old classic 
simply can't keep up in today’s 
fast lane, But Intel Corp. has 
announced an 80386 upgrade 
that brings your PC up to mad- 
em performance standards. 

The Inboard 386/PC pro- 
vides a tenfold performance 
boost to IBM PCs, XTs, and 
8088 compatibles from Compaq 
and Tandy, Intel says. It does 
not work with 8086-based ma- 
chines, nor in compatibles 
where the processor is socketed 

| tothe system board. 

| This $995 add-in board in- 
stalls in an expansion slot. A 
ribbon cable attaches the In- 
board 386/PC to the PC’s moth- 
erboard, and an adapter plug re- 
places the original 8088 
processor. The Inboard 386/PC 
has a socket for an optional 
80387 math coprocessor; a pry- 
ing tool is supplied for remov- 
ing the 8088. 

The board comes with | 
megabyte of 32-bit memory, 
which can be configured as con- 
ventional, expanded, or extend- 


ed memory. The host machine's 
8-bit memory is disabled in fa- 
vor of the RAM supplied with 
the board, in order to increase 
system throughput. An optional 
piggyback memory card can 
hold an additional 2 megabytes 
of RAM. 

Intel says that the Inboard 
386/PC gives access to the vir- 
tual mode of the 80386 proces- 
sor, and multitasking is possible 
with appropriate software such 
as Quarterdeck’s DESQview, 
Version 2.01. Intel worked with 
Microsoft to ensure that the 
board will rum under OS/2, but 
no version of the operating sys- 
tem for the Inboard 386/PC has 
been announced. 


Installation is switchless and | 
requires no hardware upgrades | 


(except that a larger power sup- 
ply may be needed for some of 
the oldest PCs). 

List Price: Inboard 386/PC, $995. 
Requires: IBM PC, XT, or 8088 
compatible; expansion slot. Intel 
Corp., Mail Stop C03-07, 5200 NE 
Elam Young Pkwy., Hillsboro, OR 
97124-6497, (800) 538-3373. 
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The Inboard 386/PC, from Intel, can bring your lumbering 8088 PC up to 80386 


speed. The $995 add-in card « 
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omnes with | megabyte of high-speed 32-bit memory. 
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WordStar 
2000 Plus, 
Release 3 





loline LP4000, 
LP3700 


GammaFax 


WordStar 2000 Plus, Release 3, delivers a 
core word-processing program with more than 
400 enhancements, plus several companion 
productivity programs. The first version of Re- 
lease 3, the Personal Edition, includes Show- 
Text, Fill-a-Form, and PC-Outline and is 
priced at $495. A Legal Edition, priced at 
$595, is also available and includes Compare- 
Rite, Cite-Rite, Fill-a-Form, and a legal dictio- 
nary. In addition, MicroPro has incorporated 
Cruise Comrol and InSet into the new release. 
Registered users can buy either version for 
$149 by calling (800) 227-5609, ext. 790, Mi- 
croPro International Corp., San Rafael, Calif. 


loline Corp. has added Hewlett-Packard 
Graphics Language emulation to its LP4000 
and LP3700 large-format pen plotters. The en- 
hancement adds support for a command set that 


loline Corp.'s LP4000 (above jand 
LP3700 large. format pen plotters now 
emulate the Hewlett-Packard Graphics Language. 


is compatible with computer-aided design and 


drafting programs such as AutoCAD, Versa- 
CAD, and Cadkey. Current owners can pur- 
chase an HPGL ROM set for $150. loline 

Corp., Lynnwood, Wash.; (206) 775-7861. 


GammaF ax, the industry's first PC-to-FAX 
product, now has advanced background opera- 
tion through the use of SoftLogic’s Double- 
DOS multitasking program. GammaLink is 
shipping the background enhancement as a 
standard feature of GammaF ax, which is priced 
at $995. The upgrade is free of charge to regis- 
tered users. GammaLink, Palo Alto, CA; (415) 
856-7421. 





Chauffeur HT, 


HT Short, 


| Card 


IN BRIEF 





SCO Xenix 
System V 








STB Systems has reduced the prices on its en- 
tire line of monochrome graphics adapters. The 
Chauffeur HT, originally priced at $249, is 












































spares nProxtats 


brsanal Comppatie 





The Chauffeur HT board ts one of three STB monochrome 
graplucs adapters affected by recent price reductions. 


now $219, and the HT Short was reduced $25, 
to $199. STB also cut $20 off the H Card, 
which is now selling for $179. STB Systems, 
Richardson, Tex.; (214) 234-8750. 


———_—_—_— 


Video-7 has reduced the prices of its VEGA 
and VEGA Deluxe graphics cards by $150 and 
$120, respectively. The new prices are $249 
and $379. Video-7 Inc., Fremont, Calif.; (415) 
656-7800 . . . Migent's In-House Accoun- 
tant, Version 2.1, adds several enhancements, 
including a point-of-sale invoicing system, au- 
dit trailing, and support for the Hercules Graph- 
ics Card. Registered users can upgrade to the 
$199 product for $89, or for $26 if an earlier 
version was purchased after Oct. 26. Migent 
Inc., Incline Village, Nev.; (702) 832- 

3700. . . SOS, Version 2.0, adds several en- 
hancements, including an option to save values 
only or formulas only and customized warm- 
ings when a major change is about to take 
place. Upgrades are available to registered us- 
ers for $20. Goldata Computer Services, Bryn 
Mawr, PA; (215) 525-1036. 






PS/2 WATC 


SCO Xenix System V is now available for the 
PS/2 Models 50, 60, and 80. The new ver- 
sions, SCO Xenix 286 and SCO Xenix 386, of- 
fer true multiuser and multitasking capabilities 
and use full memory protection. The retail 
prices of the 80286-based and £0386-based op- 
erating systems are $695 and $795, respective- 
ly. The prices of a complete system, which 
adds a development system and a text process- 
ing system to either version, are $1,495 and 
$1,695, respectively. The Santa Cruz Opera- 
tion Inc., Santa Cruz, Calif.; (408) 425-7222. 
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Borland’s new Turbo C: 
The most powerful 
optimizing compiler ever 


ur new Turbo C’ 

generates fast, 

tight, production- 
quality code at compilation 
speeds of more than 
13,000* lines a minute! 

It’s the full-featured 
optimizing compiler 
everyone has been waiting 
for. 

Switching to Turbo C, or 
starting with Turbo C, you 
win both ways 

If you're already programming 
in C, switching to Turbo C will 
make you feel like you're riding 
a rocket instead of pedaling a 
bike. 

If you've never programmed 
in C, starting with Turbo C gives 
you an instant edge. It’s easy to 
learn, easy to use, and the most 
efficient C compiler at any price. 





& & Turbo C does look like 
What We've All Been Waiting 
For: a full-featured compiler 
that produces excellent 
code in an unbelievable 
hurry . .. moves into a class 
all its own among full- 
featured C compilers .. . 
Turbo C is indeed for the 
serious developer .. . One 
heck of a buy—at any 


price. Michael Abrash, 
Programmer's Journal J J 





Join more than 100,000 Turbo C 
enthusiasts. Get your copy of 
Turbo C today! 


‘At Borland products are Yademarks oF repstered ragemarks of Bor iand Inte 
bong! inc Of Berlanc/Anaybca, Inc Other brand and product nam 

Marks oF reqolered rademaths of ther respecte holders 
Coppragtt 1987 Boriand iniernatonae 
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Technical Specifications 

& Compiler One-pass optmiing com- 
piler generabng linkable object 
modules. Included 1s Borland's high- 
performance Turbo Linker™ The obyect 

module is compatible with the PC- 

DOS linker Supports tny, small, com- 

huge 










els with near and far pointers. Includes 
floating point emulator {utilizes 8087! 
80287 if installeo). 

 Interactve Editor The system includes 
a powerful, interactive full-screen text 
eattor if the compiler detects an error, 
the editor automatically positions the 
cursor appropnately in the source 
code 










Development Environment A powerful 

"Make" is included so that managing 

Turbo C develooment is 

highly efficient. Also includes pull- 

down menus and windows. 

™ Links with relocatable object modules 
created using Borland's Turbo Prolog® 
into @ single program. 

@ Inline assembly code. 

(& Loop optmizatons. 

( Register vanables, 

(® ANSI C compatble 

( Start-up routne source code included 

{ Both command line and integra! 
environment versions included. 

( License to the source code for Run- 

tme Library available 


















“Benchmark run on an IBM PS/2 Model 60 using Turbo C version 1.0 and 
the Turbo Linker version 1.0, Microsoft C version 4.0 and the MS overtay 
tinker version 3.51 


Miniaosm system requirements: (BM PC, XT AT, PS/2 and true compatibles 
PC-DOS (MS-DOS) 2.0 or taler 364K 





For the dealer nearest you or to order by phone call 


(800) 255-8008 
in CA (800) 742-1133 in Canada (800) 237-1136 








BORLAN 


NWIERNAT ONAL 
4585 SCOTTS VALLEY ORIVE 


SCOTTS VALLEY CA 95066 
(408) 438-8400 TELEX. 172373 


Only $99.95! 





BY JOELN. ORR 


The two D’s in CADD stand for 
design and drafting. Many 
CAD programs claim to auto- 
mate design work but really 
only mechanize certain aspects 
of drafting. While there is no 
widely accepted definition of 
“‘design,*’ modeling is general- 
ly seen as an important part of 
the process. And in mechanical 
and architectural applications, 
realistic imaging or rendering is 
essential to modeling. 

Autodesk's AutoShade turns 
three-dimensional AutoCAD 
“wireframe'' files into realistic 
pictures. You get control over 
perspective, surface shading, 
and specular (mirrorlike) reflec- 
tion. 

AutoShade works as a post- 
processor for AutoCAD draw- 
ings, using an AutoLiSP func- 
tion to create an intermediate 
“*filmroll'' file while in Auto- 
CAD. The filmroll contains the 
3-D wireframe, along with the 
“‘lights'’ and ‘‘cameras'' Auto- 
Shade uses to generate the shad- 
ed image. 

Within AutoCAD, you cre- 
ate a 3-D wireframe image. 



















| Autodesk is so proud of the | 
changes it has made to its Auro- 
CAD program that a new ver- 
sion number wasn't enough to 
convey the improvement: a new 
numbering system had to be cre- 
ated. Release 9 picks up where 
Version 2.62 left off, and the 
name signals AutoCAD's awak- 
ening into the modem age of PC 
interfaces. That’s welcome 
news, but it's only part of the 








story. 

The most important change 
will be invisible to most Auto- 
CAD users: You can now trans- 

| fer drawing. foneubape, vent, 
i slide, and binary drawing files 
» among Sun, DEC, Apollo, and 
| DOS AutoCAD systems with no 
changes or intermediate steps, 













Snttom  ftie 


Stoples 
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Autodesk's AutoShade adds perspective, specular reflection, and surface shading to 
AuloCAD 3-D drawings for generating realistic models. 


Then you place camera and light 
symbols to indicate the desired 
viewpoint and light sources for 
the shaded image. An image 
with a camera and lights is 
called a ‘*scene"’; each filmroll 
can contain any number of 
scenes. 

You can place both **point’* 
and **directed'' light sources 
within a scene, and youcan con- 
trol their position and intensity. 
Light emanates in all directions 
equally from a point light 
source, and in parallel lines—in 


An AutoCAD Milestone: Release 9 Adds 
Splines, Brings Menus into Modern Age 


making seamless networking 
Possible. 

Another important addition 
is the “‘spline’’ curve. It uses 
the vertices of a selected poly- 
line as the ‘*frame.‘* or defining 
points, of a cubic B-spline. In 
this type of object, the first and 
last points reside on the curve, 





while the other points seem to © 


exert a pull on the line but are 
not necessarily on it. 

The most visible new fea- 
tures are in the interface. Pull- 
down menus help you keep your 
orientation, selecting 3-D views 
Aritrow Loving, “ght of the spec 
gram’s other options. You can 
customize pull-down and icon 
menus, so skilled users can set 
up systems for less-skilled oper- 


the selected direction—from a 
directed light source. 

The camera is controlled by 
parameters that emulate those of 
a real camera. You specify a 
lens size, using ‘‘focal length’* 
in millimeters. 

Once a filmroll is construct- 
ed, you leave AutoCAD and en- 
ter AutoShade. Here you load a 
filmroll and select a scene to 
work on. Menu options allow 
you to view a wireframe version 
of the scene, verifying that the 
camera angle and lens size will 


ators. Slide files are used to cre- 
ate menu icons; for instance, a 
hatch pattern can be saved as a 
slide file and then uscd in creat- 
ing the menu. 

Release 9 is also faster than 
prior releases because it uses in- 
line floating-point instructions 
throughout. But it cannot run on 
systems that lack a math co- 
processor. 

The effect of thesc changes 
is to make AutoCAD more of a 
large toolbox than a tool. Nov- 
ices may quickly get lost with- 
out guidance; thus the interface 
improvements and the ability to 
customize the interface are nec- 
essary and welcome. Old hands | 
may preter to ignore whe pall 
down menus, but they're free to 
enter commands the old way 
and enjoy the improved per- i 
formance.—Joel N. Orr \ 
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AutoShade Brings Modeling to AutoCAD 









































produce the effect you are seek- 
ing before initiating the time- 
consuming shading process. 

Next, you use an option 
called Fast Shade to get a quick 
impression of the effect of the 
**lights’* you’ve placed. Fast 
Shade shades correctly but does 
not perform the complex calcu- 
lations that determine which ob- 
jects are seen and which are hid- 
den by other objects. 

Once you are happy with the 
camera and lighting parameters, 
you select the Full Shade op- 
tion. A complex scene can take 
many minutes to be rendered in 
this mode. 

Amazingly powerful, this 
inexpensive program will prove 
a boon to almost all serious 
AutoCAD users. AutoShade’s 
design reduces the tedium of 
working with what has giant, 
been a slow process. P 
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Autodesk Enc. 

2320 Marinship Way 

Sausaluo, CA 94965 

(415) 331-0356 

AutoShade 

List Price: $500 

Requlres: AutoCAD, Release 9 
of Version 2.62. 

tn Short: A postprocessor that 
creates color models of Auto- 
CAD 3-D files. Not copy pro- 
tected. 


CIRC! 
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AutoCAD, Release 9 

List Price: $2,850; upgrade 
from Version 2.62, $150; from 
Version 2.5, $250; from Ver- 
sion 2.18. $350. 

Requires: 512K RAM, hard / 
disk drive, graphics adapter, 

math coprocessor, DOS 2.1 or | 
later 

in Short: A major upgrade to 
the most popular PC CAD pro- 
gram, Release 9 improves file 
sharing, speed, and interface 
and adds splines. Not copy pro- 
tected. 
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Paradox: The perfect relational 
database manager for both novices 
and advanced users 


Paradox® is so tech- —_ With Paradox, net- fi x 
nically advanced that — works really work haha ae ata- 
it’s easy to use. Paradox 2.0 also handles hase system we've 

ou don't have to be a multiple users on a network, encountered so far 
y22 to use the new making powerful multiuser ! 


Paradox 2.0. Even if you're 
a beginner, Paradox is the 
only relational database 
manager that you can take 
out of the box and begin 
using right away. 

That's because Paradox 
incorporates advanced 
artificial intelligence 
technology. 


Paradox encourages 
you to do things your 
own way 

With Paradox you'll soon 
be creating professional 
customized applications. 

Most important of all, as 
your information manage- 
ment skills grow, and you 
want more creative free- 
dom, Paradox stays out of 
your way. 

What all this means to 
you is that you can concen- 
trate on running your busi- 
ness and stay well ahead 
of the competition while 
Paradox takes care of the 
details. 


Paradox 1 8 rogeatered trademark 
tespectve hoers Copyngm © 1987 Borland 
‘will arrange a fl refund 


of Anaa Software Ansa 1s a Borland internaponal 
(rerrabonat 


applications a reality. 
This in itself is quite an 
achievement. 


é& Paradox is, indeed 


a unique blend of a 
user-friendly relational 
database with a highly 
sophisticated and pow- 
erful programming 
environment. 


Ruse! DeMaria, PC Week 39 


including dBASE 11] 
PLUS, for both every- 
day use and application 
development. 


Jay Alperson & Steve King 
Data Based Advisor 99 


For a brochure or 
more information, please 


call (800) 543-7543 


Paradox is remarkably easy to use. 
It’s remarkably sophisticated. 
That’s not a contradiction. 
That’s innovation. 


PARADOX 


A Borland Company 


me 





Other brand and product names ara tegatered trademarks or irademarks of their 


“It tvs product does not pertorm in accordance wih our cians, please call our customer service department. and wo 


BI 11608 
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SHOW AND TELL 


Introducing The Complete Personal Communications™ family: hand scanner, fax and personal voice mail for your PC. 


» SCAN IT 


% ao aw mcs ie) 
how and tell. They 
were the first 
communications skills 

you used. Isn't it time to get 
more from your personal 
computer than word 
processing, spreadsheets and 
databases? Now you can put 
on a SHOW with The 
Complete Hand Scanner™ 
accessory. 

Desktop publishing will 
never be the same. For only 
$249 you can capture logos, 
signatures and photographs into 
popular graphics programs. The 
Soft Stationery™ program 
included with the scanner lets 
you merge text and graphics as 
easy as point-and-click. 

Scan a 2% inch wide image 
at a resolution of 200 dots per 
inch. Merge it. Crop it. Rotate 
it. Insert it. Scale it. Color it. 
Then print it with your dot- 
matrix or laser printer. You can 
even... 


i 






e 


For only $499 you can forget 
the dedicated phone line and 
long walk to the fax room. 
Introducing your personal 
facsimile machine: The 
Complete FAX™ board. 

With CGA, EGA or 
Hercules-compatible graphics, 
you can instantly view 
incoming faxes on your PC’s 
screen, Then save them to disk 
or print them on most dot- 
matrix or laser printers. 

Create faxes with your 
favorite word processor and 
computer graphics program. 
Send them to any Group III fax 
machine in the world. And you 


can scan in your signature with 
The Complete Hand Scanner. 

Background CFAX™ 
software is always ready to send 
and receive faxes without 
interrupting the other PC 
programs you're using. You can 
even schedule outgoing faxes to 
take advantage of lower late- 
night phone rates for 


é 


transmission to 
distribution lists all over 
the world. And CFAX is 
so smart, it can share 
the same phone line 
when you... 


TURN YOUR PC 


INTO THE 

WORLD’S 

SMARTEST 
ANSWERING 
MACHINE 


The SHOW wouldn't be 
complete without the TELL. 
We started the whole 
personal communications 
revolution with our $349 
best-selling Complete 
Answering Machine™ 
(CAM™) personal voice 
mail system. 

Why irritate 
people by making 
them talk to a dumb 

answering machine? Give 
frequent callers their own voice 
mailboxes. Tell callers your 
computer will transfer them to 
another extension or track you 
down to deliver their messages. 

Because it runs in 
background, CAM won't 
disturb anything else you're 
doing on your PC, And the 
business possibilities for CAMs 
are endless. 

With up to four phone lines 
and CAM boards, you can turn 
a dedicated PC into your most 
dedicated employee. 





Now you can 
have voice 
mail and 








Wanintannitinnn Geet S 


SS 


Use our new ProCAM™ 
development system to create 
order entry, catalog inquiry, 
customer service or other voice- 
response applications. 

Teach your PC to show and 
tell, call (800)634-5558 for the 
name of the dealer nearest you.* 


a 7/-ECOMPLETEPC 


More from your personal computer 


521 Cottonwood Drive @ Milpitas, California 95035 
(800)634-5558 @ (408)434-0145 @ FAX (408)434-1048 





*The Complete PC products are available at MicroAge Computer Stores and other quality 
resellers. To order by phone, call R + R Direct at (800)654-7587, 


Copynght © 1987 by The Complete PC, Inc The Complete PC, Complete Personal Communications, CPC, The Complete FAX, CFAX, The Complete Hand Scanner, Soft Stationery, The Complete Answenng 
Machine, CAM and ProCAM are trademarks of The Complete PC. The other companies mentioned own numerous registered trademarks. TRBA 
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‘*A house for your mouse, makes it more practical, more conve- 

nient to use. When the surface is not smooth, it has ils own running 

pad. Flip the pad, and you have a very convenient cutting pad.” 
—Ad for Genius mouse and mouse pad. 


LOOKS 


edited by Bill Howard 


Classified Intelligence 


Candy Colored Computer 2, 
printer, 10 games... 
$200. 

—Trading Times (De- 
troit, Mich.), September 24, 
1987 


Computerated Design 
Drafting 
immed. need for expd. 
Drafters. 1-5 yrs. exp. Call 

XXX-XXXX EOE. 
—Denver Post, October 
14, 1987 


18 Character Daisy Wheel 
Printer, $99. 

—California Digital ad, 
Byte 


Office Person for manufac- 
turer. . . Experience with 
spread sheets, facts and IBM 
PC’s helpful. 

—The Coloradoan (Fort 
Collins, Colo.) 


Deaths, Funerals 
Commodore 128 & 157 1 
discdrive, speech synthesiz- 
C8... XXM-XAXX 


Toner cartilages recharged 
for $59. Mid Atlantic Tele- 
SIS XXX-XXXX. 

—The Washington Post, 
October 21, 1987 


Amazing Facts! 


**The [Amstrad PC1512DD] 
dual drive allows you to use two 
disks at the same time and run 


two programms at once.” 
—Goldsmith's ad, Com- 

mercial Appeal (Memphis). 

September 20, 1987 


Amazing Facts Il 


**Because 1G.0.A.L.S. soft- 
ware] is written in D Base II] it 
automatically interfaces with 
Lotus 1-2-3... ..” 

—Associated Systems ad, 
Oil & Gas Journal, October 12, 
1987 





Let Him Without Sin Cast the First Stone 


‘‘Don’t trust your valuable data to Taiwanese 386s—when you need 
tech support on a 386, you want to call a factory in the USA, not Tai- 
wan.... 
**Micro I sells to many developers, OEM's and sophisticated 
VAR's: when they have an engineering or tech support question, 
it's nice to call knowledgable technician who speak clear English."" 

—Micro | ad, Bay Area Computer Currents, Sepfember 22, 
1987 





A Box 


Desktop Publishing In 


Tr 
The Cordata Intellipress: A Low Cost, Tui 


a> ta, yo 


Headline, Computer Shopper. November 1987 


PC MAGAZINE a@ 


“H's really very simple, Miss Wayne You just move the cursor across the screen to the 
area of the world you wish ta destray.”* 





Have you heard or seen anvihing offbeat. unusual, or just plain dumb about the com- 
Puter industry? If sv, send your offerings to Communiqués, PC Magazine, One Park 
Avenue, New Yark, NY 10016, or MCI Mail 157-9301 , Please print your name legibly; 
include the name. city, and publication date of any newspaper clipping; and include 
your T-shirt size. Contributors will recetve $50 and a PC Magazine T-shirt. In case of 
duplicate entries, the earhtest postmark prevails. Sorry, but entries can't be acknowl- 
edged. And please do not submit any more classified ads for sloppy drives, cereal 
printers, or haze modems. 

Winners for this issue: Bob Dashman (Genius mouse), Judith Anderson (turkey 
system), David Pipe (facts experience), Lisa Patton (taner cartilages), Mahmud Rah- 
man (Candy computer), Karen Vendell (computerated design drafting), Carolyn 
Boyles {Commodore death), Paul Nutterfield (1 8-character primer), James Minchey 
{Amstrad dual drive), David Poole (4BASE interface), Monty Stewart (knowledgable 
technician). 
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Mlustratwons: Carol Ryan (Ginsu). Harley Schwadron (general) 
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ENHANCED VERSION 


= EEMS RAM CARD FOR XT OR AT 


8-hit 2 MB extended or exponded mem- 
ory per card and up to 4 cards per PC/ 
XT/AT. Software utilities provided: Print 
Buffer (printer spooler), Turba Disk 
(RAM disk). Software supported: DE- 
SOQVIEW, Lotus 1-2-3, etc. Board comes 
with O.K. 


= EEMS RAM CARD FOR AT 


16-hit 2 MB extended or expanded mem- 
ory per card and up to 4 cards per PC/AT. 
Software supported: DESQVIEW, 
Framework, Symphony and Lotus 1-2-3, 
plusothers. Supports speeds of 10 MHz 
on PC AT. Board comes with O.K. 


= EEMS RAM CARD FOR 386 SYSTEM 


32-hit 2 MB extended memory card for 
the 386 AT system board. 


= 640/576 K RAM CARD 


Memory expansion up to 640 K/576 K 
DRAM. Boards come with O.K. memory. 


@ 300/1200 BAUD MODEM 


Halfsize internal Hayes compatible. In- 
cludes communication software. 


= PC OPTICAL MOUSE 


Dr. HALO software included. 200 dots/ 
inch. 


a GENIUS MOUSE 
Dr. HALO software included. 200 dots/ 
inch. Mouse Systems & Microsoft com- 
patible. ee, 
w NO SLOT CLOCE 


Real time clock/calendar for PC/XT. 
Uses no slot. Includes software. 











Call us for unbeatable price: 
on acomplete line of all expan 
sion products. peripherals and 


accessories 


786 is your source for top of 
the line solutions in. . . 


| D7-:} 4 Colo aed od bt ob hele Ms oo a 
Networking, Xenix, ... 








« Microprocessor-based intelligent termi- 
nal controller. Z-80B CPU. 

= 16 KB dual port RAM, 8 KB local RAM 

§ 6 asynchronous serial channels 

= Compatible with any Xenix-supported 
terminal/device 

« Includes drivers for (Santa Cruz) SCO 
Xenix V2.2 and Microsoft Xenix V2. 


Accelerates your PC/XT to faster speeds 
than AT. 80286/8088 mode switchable. 
Clock speed: 10 MHz. 8 KB of high speed 
0 wait state cache memory. Support for 
80287 running at6 or 10 MHz || 


ENHANCED EGA WITH PRINTER PORT 
Fully compatible with CGA, MDA, EGA 
and Hercules. PGA resolution: 640 x 480, 
1056 x 352 with Multi-Sync Monitor. Sup- 
ports 132 column x 44 lines on EGA 
Monitor. Supports CGA 640 x 400 on Mullti- 
Sync Monitor. Supports CGA 640 x 400 on 
Multi-Syne Monitor with programmable 
double scan capability. Parallel printer 
port. Light pen interface. GENOA chips 
set. 





Seagate 225 20 MB, '% Ht 65 ms 
Seagate 238 30 MB 12 Ht 65 ms 
Seagate 251 40 MB % Ht 40 ms CALL 
Micropolis 44 MB Full Ht 28 ms CALL 
Miniscribe 40 MB Full Ht 28 ms CALL 


SAMSUNG 


High Resolution Mono 

12? Amber ....:sccssccsisnees Seah 
High Resolution Mono 12" Amber 
wiTilt & Swivel base oo... 
High Resolution Mono 12" Amber 
Flat Screen w/Tilt & Swivel base. . 
THOMSON 


4120 CGA RGB 14” Color .......... 
4160 CGA Hi Res 14" Color 
4460 EGA 640 x 350 ....... r 
4375M Ultra Scan ....ceseesereees 





Fully emulating IBM 3278 monochrome or 
IBM 3279 color terminal with up to 3564 
character display and 80 character status 
indicator line. IRMA compatible. File 
transfer operated under TSO or CMS. 


OUR COMMITMENT TO YOUR SATISFACTION 


@ Same Day Shipping in Most Cases. 





@ High Tech Integration on our Premises, in San Jose, California. 


@ 48-Hour Burn-In Testing. 


@ Ons Year Limited Warranty on all Stanford Systsms. 


« Free One Year Technical Support on all Stanford Systems. 


@ Free UPS ground shipping within continental U.S.A. 


@ Free credit card usags. 


Call Us For Volume Discounts/Reseller/Dealer Discounts 


TO ORDER CALL 1-(800) 248-4786 


In California: (408) 435-1515 


COMPUTERS 


Fax: 408-435-8424 
For Tech Support Call: (408) 435-2626 | 
Hours: Monday-Friday 8:00 am - 5:30 pm P.S.T. 
Saturday: 10:00 am - 2:00 pm P.S.T. 





Manufacturers of 
_ | Stanford 


ry Systems 


Corporate, government & university P.O.s are welcome ‘—~— = 
C.O.D. Certified Funds, Visa, Master Card, American Express Accepted 
Leasing available at very attractive rates 

1887 O'Toole Avenue, C 108, San Jose, Ca. 95131 








Upgrade to State of 
the Art...froma 


World Leader in 


Systems | = 
Technology! Our Clients 
include Fortune 500 Companies 


| 


6/12 MHz Zero Wait State 
14 MHz Throughput 


Same configuration as in System 286-16 
except, 

® 80286-10 CPU, 6/12 MHz Switchable 
System Price 


6/10 MHz Zero Wait State 
12 MHz Throughput 


Same configuration as in System 286-16 

except, 

@ 6/10 MHz clock w/0 wait state 

® 640K 100 Nano Seconds, 0 wait state 
DRAM installed, expandable to 1024KB 


System Price 


6/10 MHz 


Same configuration as in System 286-16 
except, 

© Regular size AT main board & chassis 
@ 640K (120 N/S}) DRAM on board 

@ Phoenix BIOS 


System Price 


® 4.77/10 MHz, software switchable M/B 
@ Phoenix BIOS. Norton S1:3.3 

® Socket for 8087 math co-processor 

@ 640K 120 N/S DRAM on board 

§ Floppy drtve controller 

@ 360K floppy drive 

& AT/XT style keyboard 

@ AT Jr. case, XT size witb AT features 
@ Hardware Reset and Turbo L.E.D. 

@ Keyboard lock. Power LED 

# 150 watt power supply 

= § expansion slots 

® High quality, heavy duty packaging 


System Price 








| 


10/12 MHz Zero Wait State 
16 MHz Throughput 


8 Compoct size AT main board 

@ Intel 80286-12 CPU, 10/16 MHz software 
(keyboard) switchable clock 

@ Award BIOS, Norton $1:15.8 

@ 1024KB (one megabyte) 80 Nano Sec- 
onds, 0 wait state DRAM, installed 

® High capacity floppy controller card 

@ 1.2 MB floppy drive 

® Serial port (Com 1), optional 2nd serial 
port (Com 2), parallel port, and game 


port 

© 8 expansion slots (6-16 hits, 2-8 bits) 

® Built in setup pr 

® Clock/calendar with rechargeable bat- 
tery backup 

® Hardware Raset and Turbo L.E.D. 

& Selectable between zero wait state (10/ 
16 MHz} or one wait state (8/12 MHz) 

= Socket for 80287 math co-processor 

= 180 watt power supply 

= Enhanced keyboard (10) keys} 

= Complete documentation 

@ High quality, heavy duty pockaging 


System Price 


STANFORD INTELLIGENT 
NET-II CARD 

Ether Net/Cheaper Net specification. 80186 
processor & §2586 LAN coprocessor on 
board. Protocol: CSMA/CD, IBM NET BIOS 
compatible, Data transfer rate: 10 MB/S. 
Network software compatibility: PC-NET, 
MS-NET, Novell's Advanced Netware. 


Same configuration as 4.77/10 MHz XT, 
except, 

@ XT slide case 

@ 640K 150 N/S DRAM. Norton SI:1.7 

® Stanford or Phoenix BIOS 


System Price 








9/18 MHz Zero Wait State 
21 MHz Throughput 


@ Intel 32 Bit 80386 CPU (18 MHz), 9/18 MHz 
software (keyboard) switchable clock 

8 Norton SI: 21 (Processor Speed) 

8 200 watt P/S, 110/220V selectchle 

= CMOS memory, 16 channel Interrupt, 7 
DMA channels 

® 512K interleaved 32 bit RAM on board 

= RAM can be expanded to 16 MB of 32 
hit high speed interleaved memory 

@ 2-32 bit, 4-16 bit & 2-8 bit expansion slots 

© Supports 80387 math co-processor 

® Phoenix or Award BIOS 

8 High capacity floppy controller card 

@ 1.2 MB floppy drive 

@ Serial port (Com 1), optional 2nd serial 
port (Cor 2}, parallel port, & game port 

@ Hardware Reset and Turbo L.E.D. 

8 Clock/calendar witb battery backup 

@ Enhanced keyboard (101 kays) 

@ Complete documentation included 

@ High quality, heavy duty pockaging 


System Price 


6/16 MHz Zero Wait State 
19 MHz Throughput 


Same configuration as in System 386-18 
except, 


@ Intel 32 Bit 80386 CPU (16 MHz), 6/16 MHz 
software (keyboard) switchable clock 
® Norton SI; 18.7 (Procassor Speed) 


System Price 


Same configuration as in System 386-16/1 
except includes socket for 80287 math co- 
processor. 


System Price 


We can CUSTOM DESIGN your system at 


an unbeatable price. Call us for full details ... 





ENHANCED VERSION 


= EEMS RAM CARD FOR XT OR AT 


8-hit 2MB extended or expanded mem- 
ory per card and up to 4 cards per PC/ 
XT/AT. Software utilities provided: Print 
Buffer (printer spooler), Turbo Disk 
(RAM disk). Software supported: DE- 
SQVIEW, Lotus 1-2-3, etc. Board comes 
with O.K. 


e EEMS RAM CARD FOR AT 


16-bit 2 MB extended or expanded mem 
ory per card and up to 4 cards per PC/AT. 
Software supported: DESQVIEW, 
Framework, Symphony and Lotus 1-2-3, 
plus others. Supports speeds of 10 MHz 
on PC AT. Board comes with O.K. 


e EEMS RAM CARD FOR 386 SYSTEM 


32-hit 2 MB extended memory card for 
the 386 AT system board. 


@ 640/576 K RAM CARD 
Memory expansion up to 640 K/576 K 
DRAM. Boards come with O.K. memory. 


@ 3900/1200 BAUD MODEM 


Halfsize internal Hayes compatible. In- 
cludes communication software. 


e@ PC OPTICAL MOUSE 
Dr. HALO software included. 200 dots/ 


inch. 


@ GENIUS MOUSE 
Dr. HALO software included, 200 dots/ 
inch. Mouse Systems & Microsoft com- 
patible. 


= NO SLOT CLOCK 


Real time clock/calendar for PC/XT. 
Uses no slot. Includes software. 


Call us tor unbeatable prices 
omplete line of allexpan 
md 


mi ci ¢ 


sion product: 
accessories 


peripherals ¢ 


. 786i is your source for top of 
the line solutionsin... 


, Desktop Publishing, Fax. 
Networking, Xenix, ... 
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@ Microprocessor-based intelligent termi- 
nal controller. Z-80B CPU. 

e 16 KB dual port RAM, 8 KB local RAM 

@ 6 asynchronous serial channels 

e Compotihle with any Xenix-supported 
terminal/device 

@ Includes drivers for (Santa Cruz) SCO 
Xenix V2.2 and Microsoft Xenix V2. 


Accelerates your PC/XT to faster speeds 
than AT. 80286/8088 mode switchable. 
Clock speed: 10 MHz. 8 KB of high speed 
0 wait state cache memory. Support for 
80287 running at 6 or 10 MHz. 


ENHANCED EGA WITH PRINTER PORT 

Fully compatible with CGA, MDA, EGA 
and Hercules. PGA resolution: 640 x 480, 
1056 x 352 with Multi-Sync Monitor. Sup- 
ports 132 column x 44 lines on EGA 
Monitor. Supports CGA 640 x 400 on Multi- 
Sync Monitor. Supports CGA 640 x 400 on 
Multi-Sync Monitor with programmable 
double scan capability. Parallel printer 
port. Light pen interface. GENOA chips 








Seagate 225 20 MB. % Ht 65 ms 
Seagate 238 30 MB 4 Ht 65 ms 
Seagate 251 40 MB % Ht 40 ms CALL 
Micropolis 44 MB Full Ht 28 ms CALK 
Miniscribe 40 MB Full Ht 28 ms CALR 


SAMSUNG 
High Resolution Mono 

12” Amber .......csceeeees 

High Resolution Mono 12" Amber 
w/Tilt & Swivel base . ce 
High Resolution Mono 12” Amber 
Flat Screen w/Tilt & Swivel base. . 
THOMSON 

4120 CGA RGB 14” Color .......... 
4160 CGA Hi Res 14” Color ....... 
4460 EGA 640 x 350... 
4375M Ultra Scan 














Fully emulating IBM 3278 monochrome or 
IBM 3279 color terminal with up to 3564 
character display and 80 character status 
indicator line. IRMA compatible. File 

transfer operated under TSO or CMS. 








set. 









OUR COMMITMENT TO YOUR SATISFACTION 


@ Same Day Shipping in Most Cases. 

© High Tech Integration on our Premises, in San Jose, Californio. 
© 48-Hour Burn-In Testing. 

@ One Year Limited Warranty on all Stanford Systems. 

© Free One Year Technical Support on all Stanford Systems. 

@ Free UPS ground shipping within continental U.S.A. 

@ Free credit card usage. 










Call Us For Volume Discounts/Reseller/Dealer Discounts 
TO ORDER CALL 1-(800) 248-4786 
In California: (408) 435-1515 
( Fax: 408-435-8424 


i Tech Support Call: (408) 435-2626 
urs: Monday-Friday 8:00 am - 5:30 pm P.S.T. 
COMPUTER Ss. 









Manufacturers of 


Stanford 
Systems 
Saturday: 10:00 am - 2:00 pm P.S.T. 8 
| Corporate, government & university P.O.s are welcome 
|C.O.D. Certified Funds. Visa. Master Card, American Express Accepted 
Leasing available at very attractive rates 
1887 O'Toole Avenue, C 108, San Jose, Ca. 95131 








Upgrade to State of 
the Art...froma 


World Leader in 
Systems of 
Technology! Our Clie —— 


include Fortune 500 Companies 


6/12 MHz Zero Wait State 
14 MHz Throughput 


Same configuration as in System 286-16 
excapt, 
= 80286-10 CPU, 6/12 MHz Switchahle 


System Price 


6/10 MHz Zero Wait State 
12 MHz Throughput 


Same configuration as in System 286-16 

except, 

®@ 6/10 MHz clock w/0 wait state 

® 640K 100 Nano Seconds, 0 wait state 
DRAM installed, expandable to 1024KB 


System Price 


6/10 MHz 


Same configuration as in System 286-16 
except, 

@ Regular size AT main board & chassis 
® 640K (120 N/S) DRAM on board 

® Phoenix BIOS 


System Price 


® 4.77/10 MHz, software switchable M/B 
§ Phoenix BIOS. Norton Si3.3 

8 Socket lor 8087 math co-processor 

§ 640K 120 N/S DRAM on board 

® Floppy drive controller 

®@ 360K floppy drive 

@ AT/XT style keyboard 

© AT Jr. case, XT size with AT leatures 
® Hardware Reset and Turbo L.E.D. 

® Keyboard lock. Power LED 

© 150 watt power supply 

® 8 expansion slots 

® High quality, heavy duty pockaging 


System Price 








10/12 MHz Zero Wait State 
16 MHz Throughput 


Compoct size AT main board 

® Intel 80286-12 CPU, 10/16 MHz software 
(keyboard) switchable clock 

= Award BIOS, Norton S1:15.8 

® 1024KB (one megabyte) 80 Nano Sec: 
onds, 0 wait state DRAM, installed 

® High capacity floppy controller card 

@ 1.2 MB floppy drive 

® Serial port (Com 1), optional 2nd serial 
port (Com 2), parallel port, and game 
port 

® 8 expansion slots (6-16 bits, 2-8 hits) 

= Built in setup program 

® Clock/calendar with rechargeable bat- 
tery backup 

= Hardware Reset and Turbo L.E.D. 

® Selectable between zero wait state (10/ 
16 MHz) or one wait state (8/12 MHz) 

@ Socket lor 80287 math co-processor 

® 180 watt power supply 

® Enhanced keyboard (101 keys) 

® Complete documentation 

® High quality, heavy duty pockaging 


System Price 


STANFORD INTELLIGENT 
NET-II CARD 

Ether Net/Cheaper Net specification. 80186 
processor & 82586 LAN coprocessor on 
board. Protocol: CSMA/CD, IBM NET BIOS 
compatible. Data transler rate: 10 MB/S. 
Network software compatibility: PC-NET, 
MS-NET, Novell's Advanced Netware. 


Same configuration as 4.77/10 MHz XT, 
except, 

® XT slide case 

= 640K 1S0 N/S DRAM. Norton SI1:1.7 

® Stanford or Phoenix BIOS 


System Price 








9/18 MHz Zero Wait State 
21 MHz Throughput 


@ Intel 32 Bit 80386 CPU (18 MHz), 9/18 MHz 
software (keyboard) switchable clock 

® Norton SI: 21 (Processor Speed) 

= 200 watt P/S, 110/220V selectable 

® CMOS memory, 16channel Interrupt, 7 
DMA channels 

@ 512K interleaved 32 bit RAM on board 

® RAM can be expanded to 16 MB ol 32 
bit high speed interleaved memory 

@ 2-32hit, 4-16 hit & 2-8 hit expansion slots 

® Supports 80387 moth co-processor 

® Phoenix or Award BIOS 

= High capacity floppy controller card 

® 1.2 MB floppy drive 

@ Serial port (Com 1), optlonal 2nd serial 
port (Com 2), parallel port, & game port 

® Hardware Reset and Turbo L.E.D. 

® Clock/calendar with battery backup 

@ Enhanced keyboard (101 keys) 

8 Complete documentation included 

® High quality, heavy duty pockaging 


System Price 


6/16 MHz Zero Wait State 
19 MHz Throughput 


Same configuration as in System 386-18 
except, 


® Intel 32 Bit 80386 CPU (16 MHz), 6/16 MHz 
software (keyboard) switchable clock 
® Norton SI; 18.7 (Processor Speed) 


System Price 


Same configuration as in System 386-16/1 
except includes socket for 80287 math co- 
processor. 


System Price 


We can CUSTOM DESIGN your system at 
an unbeatable price. Call us for full details .. 


Ke * nat PC Paintbrush® product family... 


the graphic standard for desktop publishing. 





If the graphic side of desktop publishing 
has you befuddled, talk to a ZSoft 


dealer. Meet our family of graphic AIOE RA)" RR 


packages. You'll find just what you need ZSoft 
to capture and improve existing images, ae PC Paint a S W Bs ~ 
at rtd = cL) AE AE 


ZSoft Announces New 
Windows Products 


PC Paintbrush, winner of the PC 
World 1987 World Class award, 
established the family reputation for 
creativity. All of its famous features — 
such as flip, rotate, shrink, grow, 
instant shapes and borders, variable 
width lines, and unsurpassed 
peripheral support — have been keptin 
the family. 

With PC Paintbrush+, you can also 
capture B/Wor gray-scale images with 
a scanner and then add your own 
creative flair — such as color. oe aren wlgrsiray | 





and speed. Youll nocd 
2MB of RAM to edit an 
8% x 11 page. 


if you have Microsoft® Windows, 








get PC Paintbrush for Windows or PC your memory requ 

Paintbrush + for Windows. Both Be out sania oa some 

let you take full advantage of multi- lypographic features. Like 

window, multi-task lications. ‘ 

E-lers) surcorts gray-scale and 

Publisher's Paintbrush™ opens new 

frontiers of graphic support for 

desktop publishing. Now you can edit _ Any product in the family 

a laser printer page dot by dot and t Originetorestione fon 

produce flawless 300-dpi, WYGIWYE | ianely our ose we 

(What You Get Is What You Expect) | export the finished images 

images — even full color images. Zoom le sag al al 

in for pixel-precise editing. Or zoom 

out for on-screen editing of the entire 

image. Produce text with small, large 

or huge characters. Adjust leading, Py i987 ™ 

kerning, character width, type sizes, 

italic slant, and text slope. Export your 

images to the leading desktop 





applications. 
Instant soanmer Suppor MANILLA MA 


Call us today for a dealer near you. 

CIRCLE $02 DN READER SERVICE CARD 5 Fen tne ae 00 
PC Paintbrush is stored trad rk, and Publisher’: 

pee aeg cara roped ot (404) 4280008" 
registered tradamark of Microsoft Corporation. PostScript is a 


registered trademark of Adobe Systems, Inc. 





” = 
Product File ~ 213KB 





Orders File — 2.4MB 
ORDERS OBF 


(BASE Power for 1-2- 


Last year we met a crazy programmer who said 
he could build a database with the power and 
capacity of dBASE and put it sside 1-2-3. 
Well, he works for us now, and if you know 
anything about database programs, his baby 

is going to knock your socks off. 

Introducing @ BASE, a full-feature rela- 
tional database add-in for 1-2-3. Now anyone 
who knows how to use 1-2-3 is an instant 
database wizard because @ BASE turns 1-2-3 
into a powerful “front-end” for database appli- 
cations. It's as easy as 1-2-3. 


Huge capacity 


If you've every tried to use 1-2-3 as a data- 
base manager, there's a good chance you've run 
out of memory. That's because 1-2-3 stores data 
in the worksheet. @ BASE stores data on disk 
where record capacity is virtually untimited. 
You'll never run out of memory again. 


Brains and brawn 


@BASE compares with powerful stand- 
alone database programs like dBASE or 
R:BASE,® but it operates in concert with 1-2-3. 
You get the best ofboth worlds. 1-2-3 gives you 
tools for data analysis. @ BASE gives you big 
data capacity. Brains and brawn. It’s a nice 
combination. 

In minutes you can build a worksheet with 
dynamic links to the database on disk. (The 
worksheet might present a sales recap by re- 
gion.) Next month, for up-to-date results, simply 


load and recalc the worksheet. Fresh database 
information is automatically linked from disk. 


Industry-standard file format 


@BASE uses exactly the same file format 
as dBASE 11] and dBASE 111 Plus. dBASE és not 
required lo use @ BASE. But if you have stan- 
dardized on dBASE, @ BASE fits right in. 
@BASE reads and writes dBASE files directly. 
No conversion is necessary. 

At less than a third the cost of dBASE, you 
may decide to use @ BASE instead of dBASE 
throughout your organization wherever users 
need easy access to dBASE information. 


Serious Performance 


@BASE beats dBASE ill Plus in benchmark 
tests.* @ BASE is up to 3.7 times faster! 


dBASE lit 
Plus @BASE 


Locate record 12sec 12 
i 19 





sec 
Sort database 10.8 min 45min 


“Test with 4,000 records, 34 fields per record 


@BASE works with 1-2-3 Release 2 on 
the IBM PC, XT, AT, PS/2 and compatibles. 
Only $195. No competing add-in database can 
match @ BASE for power, compatibility and 
performance. Nothing even comes close. 


CIRCLE 282 ON READER SERVICE CARD 


Introducing @ BASE 
(pronounced “at base”) 


@ BASE™ puts the power of dBASE 111 Plus® 
inside 1-2-3.© 


With @ BASE you can: 
* Instantly transform an on-sheet database 
to a dBASE-compatible database on disk. 


* Use 1-2-3 as a “front-end” for existing 


dBASE applications. 

* Build a complete database application 
from scratch using 1-2-3 to control 
database functions. 





@ BASE Features 


Huge capacity — data is stored on disk 
* Concurrent access of multipie data files. 
* Occupies only 72K RAM + 8K per open file 
* Fully compatible with dBASE 1H file format. 
° Flexibie data structures: 
~ Table view 
— Form view 
— Crossiah view 
* Powerful Query/Selection commands. 
* Bi-directional data transfer: 
— from worksheet to database 
— from database to worksheet 
* Dynamic link between worksheet and data- 
base using new database @ functions. 
* Fully compatible with 1-2-3 macros. 
* Multi-level sort (ascending/descending). 
Mark records for deietion. 
* Pack database (deiete marked records). 
* Global muiti-field search and replace 
* Create/modify database definition. 
* Extract database definition: 
- from .DBF fiie on disk 
— from data range in worksheet 
* And much much more! 


-@BASE:-. 


Please send me: 
copies of @ BASE at $195 each 


Include $3.75 shipping ($12 outside USA and 
Canada}, MA residents add 5% sales tax. 


Payment: VISA MC AMEX Diners Check 





4 





| 


300-445-3311 


PERSONICS CORPORATION 
2352 MAIN ET 
CONCORD, MAQI42 
617-897-1575 
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dBASE Users! 


Independent Reviewers Say: 


Nobody Beats The Fox 
...Mobody’s Even Close 






FoxBASE+ 


FoxBASE+/386 













FoxBASE+ 


Clipper 


dBASE III PLUS 



















Data Based Advisor 


FoxBASE+ Fastest By Far 
BYTE* benchmarks show that 
FoxBASE+ takes only 14 minutes to 
do what dBASE III PLUS needs an 
hour to do. The others are even 
slower. Clipper needs an hour and 17 
minutes. Quicksilver needs an hour 
and 40 minutes. 


Nobody beat FoxBASE+ in even one 
of the 27 BYTE benchmarks. 


FoxBASE+ zipped through the 
exhaustive Data Based Advisor** 
benchmarks in just 15.5 minutes. New 
FoxBASE + /386 ran them in only 7 
minutes! By contrast Clipper took 53 





BYTE Magazine 


minutes, Quicksilver took 59 minutes, 
and dBASE III PLUS took an hour and 
18 minutes. 


Why Waste Your Time? 

BYTE'’s data shows FoxBASE+ is up 
to 7 times faster. DBA’s benchmarks 
show FoxBASE + is over 5 times faster. 
You can run with Fox...or you can 
craw] with them. 


FoxBASE+ Delivers Now... The 
Others Only Promise 

We're totally committed to insuring 
that FoxBASE+ will always be fastest 

. .. now and in the future. You can’t buy 
a faster product. 


But that’s not all... 

FoxBASE+ offers other great features 
like: true compatibility. . . familiar 
interactive commands like BROWSE 
and EDIT. . .‘‘dot-prompt’’ program- 
ming. . .major language extensions. . . 
ideal development environment. . . and 
a money-back guarantee. 


So call us for the details. After all... 


Nothing Runs Like a Fox. 


FOXBASE < 











FoxBASE, FoxBASE+, and FoxBASE + /386 are trademarks of Fox Software. 
dBASE Hl PLUS is a trademark of Ashton-Tate. Clipper is a trademark of Nantucket. 


Quicksilver is a trademark of WordTech Systems. 


*Using the benchmark timings published in BYTE, September 1987. 
**Using the suite of benchmarks published in Data Based Advisor, March 1987. 
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Fox Software 

122 W. South Boundary, 
(419) 874-0162 Telex: 6503040827 FOX 
FAX: (419) 874-8678 


, Perrysburg, Ohio 43551 








VIEWPOINTS 


@ FROM THE EDITOR’S SCREEN ® BILL MACHRONE 


WAGING 


WORKSTATION 
WARFARE 


Will the PC ever be a workstation? Some say yes, others disagree. Still others ask, What isa | 


workstation, anyway, and why would a PC want to be one? 


orkstations are hard to describe, 

but I know one when | see one. 
Where you see workstations 
is often more important than what they're 
doing. They lurk on engineers’ desks or 
deep in the bowels of the computer science 
department at the university. They’ re dis- 
tinguished by large monitors, mice, and 


dazzling graphics displays. They usually | 


connect to some larger computer running 
UNIX or VMS. The connection may be 
anything from RS-232 to Ethernet. Many 
workstations run UNIX locally, as well. 
One of the more mundane applications of 
workstations is simply putting a pretty face 
on ugly old UNIX. 

UNIX is the birthplace of work-group 
computing and remains the operating sys- 
| tem of choice for most scientific and engi- 
neering computing. The confluence of 
UNIX and scientific computing was a nat- 
ural for the invention of the workstation. 
The UNIX community of the time had the 
best and brightest programmers, electrical 
engineers, and original thinkers. The pro- 
grammers wanted better tools. The engi- 
neers wanted better graphics. The original 
thinkers wanted to change the world. 

Programmers wanted and needed to 
work on more than one thing at a time. 
They talked to their minicomputers 
through RS-232 terminals. They could 
have had multiple terminals, but that was a 
kludgy solution. Better to have an intelli- 
gent terminal that could manage multiple 
host sessions, preferably in windows on a 
single screen. Then they could see their 
compiles executing in one window, edit 
programs in another, pull some code out of 








an old program in a third, and track system 
usage ina fourth. 

Engineers, meanwhile, were tapping 
the incredible potential of computers as de- 
sign tools. More often than not, they 
worked through slow, noisy Teletype ma- 
chines, feeding variables into programs 
that solved equations, fitted curves, or ana- 


lyzed variables. They spent hours hand- | 


plotting the resulting data on graph paper 
or had to put up with period-and-dash char- 
acter plots oncrummy yellow Teletype pa- 
per. A few really flush companies could 
afford the expensive graphics peripherals 
such as Tektronix vector-based graphics 
terminals or big CalComp plotters. The en- 
gineers knew that pictures spoke more elo- 
quently than rows and columns of num- 
bers, but graphical output was a severely 
limited resource. 

The original thinkers saw the opportuni- 
ty to apply inexpensive bit-mapped display 
technology to both problems. Bit-mapped 
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raster displays don’t have the eye-popping 
pizzazz of vector displays, but they’re eas- 
ier to implement. Their early efforts were 
display workstations, with little or no local 
processing beyond what was necessary to 
convert the host’s output into words and 
pictures. Succeeding generations of prod- 
ucts got smarter and smarter, doing a con- 
siderable amount of local processing. Lots 
of innovations crept in from think tanks 
and development centers such as SRI and 
Xerox’s PARC. 

These forces pushed, shoved, molded, 
and shaped today’s workstations. With the 
advent of microprocessors, workstations 
got a little smaller and a lot smarter. Mi- 
croprocessors made local compute power 
practical and inexpensive. With fast, local 
disk storage, workstations became mini- | 
computers unto themselves. With built-in 
networking, they became minicomputers 
unto one another. 





FEELING GUILTY Along the way in 
creating these masterful workstations, the 
programmers, engineers, and original | 
thinkers have managed to instill feelings of | 
inferiority in everyone else. They’ ve en- 
gendered the sense that unless you’ re using 
a workstation you’ re in the Dark Ages; you 
might as well be using a keypunch ma- 
chine. PC managers feel guilty that they’re 
not considering workstations for some of 
their applications. After all, they see juicy 
examples of workstations moving into 
new areas. Brokerage houses are building 
super transaction-monitoring systems on 
giant screens, replete with multiple win- 
dows, settable alarms, dynamic tracking, 
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UWustyation. Mark Matcho 


12MHZ %e grin 


CompleteSystem 
with 1.2MB Drive 
& Monographic Monitor 








10MHz 


Complete S Hat = 
with (2) 360K 
& Monographic iontior 
Assembled & Tested 


80286 12/10 MHz (Keyboard 
Switchable) 11.7 Norton S.1.Rating 
640K of RAM on 1MB Motherboard 
200W Power Supply 

{1) Serial Ports, (1) Parallel, (1) Game 


With MSDOS 3.3 Dual Floppy/Dual Hard Drive Controller 
Add $69.95 101 Enhanced “AT® Touch & Click 
_ — Style Keyboard 
Clock Calendar w/Battery Backup 
10/4,77 MHz 8088-1CPU (1) Game Port Gabtonitn eesslact ea 
640K RAM Clock Calendar Quality Hi-Resolution Amber Monitor 
150W Power Supply w/Battery Backup w/Tlit & Swivel 


{1) Serial Port 

(1) Parallel Port 
Hercules Competibie 
Video Cerd (720 x 348) 
Quelity Hl-Resolution Amber wiih” wu Ue ESwivs 


101 Key Enhanced 
"AT" Touch & Click 


Mono System w/40MB 
Style Keyboard 


Miniscribe HD #3650 | 








Assembled & Tested raveling 
With MSCOS 3.3 Sidohick BUMGbe senses... $79.05 
Add $69.95 SUPOROY -oececeeceeeveenoererree $50.85 | 
b Traveling SiGOHICK .....--$44.95 
Turbo © 


PC COMPATIBLE 
SOFTWARE ___ 














BOEING 
“Boeing Calc $239.00 | 
til ima seismic 


es 16-5) 
Turbo Database Toolbox ..$44.: as 
Turbo Gameworks ............ 

Turbo Graphix Ta aienion 
Turbo Jumbo PACK cosoreens ae ieee 1] 




















Mono Systam w/20MB Seagete HD eon « ‘ yer gr ous 
Mono Systam w/30MB Miniscriba HD. Bipesiuinn ge cmc ee _SCITIZEN 
Base Unit w/o Monitor or Video Card .. or Video Card $174.00 | 
_ __ “Single 360K Floppy Drive dalalnisintokaight -iabelabaiil war oa $70.00, 
—_ Premier 35 $458.00 | 
Option Upgrades for XT10 & AT12: iaaieneai aatita 
Hercules to CGA with CGA Card and RGB Monitor Add ......10.csscsscceeseeeee 470.00 Pa so 
| Hercules to EGA with EGA Card (can operate In CGA, MDA, or 080i anasonic 
| HGA modes)and Packard Bell EGA Monitor Add ...ssscressssosetesescnessenseeses 399-00 409110 $189.00: 












30 VE cE 
Your pa al satisfaction is our top priorty. Any 






















90921 ene orseren-- $299.00! 
1592 -enssrsserrnersoerrrereen $388.00 | 
1595... 











2 3131 $259.00 
Swan system may be returned within 30 deys from jographics half card (720x348) 3151 $399.00 
the date of ode 4 for e full refund. * Here s Compatible w/perellel port ....... $69.95 a 
- 17, THE | can half card (640 x cen 
FOR Y ECTION WE GO7 
A ful 1 year warranty Is included, % ON eg EE ah tq )) 
with @ 2nd yeer SEW (Swen Extended Warranty) * | Monographice, Hereles roe reer SG Ir* 
available. Call or write for details. py Conte tar erie oer il aca iepon, 
Clock & Calender w/Battery Backup $119.95 wens ria 
1 24 hours. Seme board as ebove,except with CGA NX-10 $157.95 
fe GHNICAL | 0; Ou spport a3 is on | output i instead ... srassensnensonescsamssenencooneseenecoes $109.95 95 | Nx-45 $349.00 | 
call 9-5 Mon-Fn to answer ell of your questions and IND~10 .asereopersnereersunsens $289.00 | 
make eure that you get the most from your systems. * /lems reuned usb anew, witout modcaon of Noa oe | 
YOUR COMPUTER AENT be included. Retum shi pus be prepatd snc iasured, NB24-10 $499.00 
—- pesone @ RAC (Retum Authonzaton ) on the shipping Na2ers $620.00 








OPEN: 8:00AM-9:00PM Mon-Fri; 10:00AM-6:00PM Sat, 12:00PM-8:00PM Sun EAST COAST TIME 


TUSSEY COMPUTER PRODUCTS 





P.O BOX 1006 
STATE COLLEGE. PA 16804 











SOFT WAREREE 


BRODERBUND 

Graphics Library Disk $24.95" 
NEWSFOOM PIO enessorssarenrsne $89.95, 
lata Cae) beeen $39.95 
Poni Shop Companion .....$32.00. 
Toy eoneenne A295, 





COPY 1) PC oossccisneeesmeener $27.00, 
Option Board —cccemnern- $79.95 
PC TOOIS -ovzessrservesesormiinns $27.00 
CHANG LABS 

Rags To Riches 


$289.00 














Votes Wetir wcnccenerasnne $187.00 
Words & Figure $137.00 
LIVING VIDEOTEXT. 

Raady' een 
THINK TRMK .-sonnsreds $97. 85, 
LOTUS 


$307.00 
2--$119.00 
$439.00 


123 ersesstsnannen 


HAL... 
Symphony .= 











MAIL ORDER 





MECA 
(Managing Your Boney S000. | 


Caton Copp, TECHN! in 


MICROPRO 

Wordstar 2000+ —........... $219.00 
Wordstar Prol Rel 4 ../».$249.00 | 
MICRORIM 

CIOU .... enerreencinninenens SCALL' 
DB Graphics «2.2... nonce. $199.00 
R Base Systam 5 ...........$427.00 | 








Fonran 
Macro Assembler ._.-... “$87.00 | 
MS-DOS &GW Banc. SCALL | 
Mouse 
Pascal 











MICROSTUFF 

‘Croestak XVI $94.00 
NORTON PRODUCTS 
Norton Commander ......,... $39.95, 
NOHO UN6ES —...eccceree $49.95 


Norton Advanced Utilities .$84.00 











PAPERBACK SOFTWARE _. 
VP Planner........ SCALE 
Executive Wate? eins $30.95 ; 


iIHARDWARERS 





3OMB XT Driva W/COntrOllar vceorsexrseemesseveeemeeerser $399.00 
BOMB Hard Card scsssesssneerssenre 
30MB AT Hard Card wccenserssne 


Fla Carel 30 nccsccrescrssveeace 
AT FOIHD Contrallt onmn 







WOON ccrcsscvvssersccrscenrsssscnereenersoern $289.00 
ST. 238 30MB w/controllar ...... 
AT Hard Drivea 


consstesensasscssseceeserssssessnt oe $OOO00 








PC ADD ON BOARDS 


$319.00 
$419.00 






6 Pak (64k). .... 


vues $CALL 
VO Mini fh cesgenecsnnsereesee $159.00 , 





ATI 

Graphic SORMION <1)... $169.00" 
EGA Wonder crorsscree $274.00 , 
BOCA RESEARCH 
EGA/CGA/MDAMCA .....$1 
BOCARAM XT wk 









HERCULES 
Graphics Plus —.cassscivse $179.00 
COWL Card 21. onse este eneee $147.00 


INTEL = 
"AboveBoard PC _.u...1..$227.00° 
AboveBoard PS/XT ......$267.00 
AboveBoard AT ..—.10-- $329.00 
SWAN TECHNOLOGIES | 

Add on Cards 

-Compatibility guarenteed 

=1 year replacament warranty 
CGA card w/pnntar port....$69.95 
Hercules Compatible Mono 


Card w/printer Port .......... $68.95 
Mutt 70 -.. $SCALL 
{or configuration ard price 


‘NEW LOW PRICES: 
Autoswitch 360... 
Autoswitch 480 






ZUCKER 


CGA...... aera $8.95 





Other Hercules boards In stock... Monochrome Graphics ....,$94.95 


Call tor price 


Memory Expansion ........$CALL, 
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CALL TOLL FREE 1 -800-468-9044 


DRIVES heal 





ExOCUEVO FHC socisserersapean $29.95 
VP Graphics — riser $79.95 
VP Expert .... woe $79.98 
VP HNO ceerdesrsesnrentmantinen $59.00 








PERSONICS CORP "1 
Smart Notes. or SAF OS 
ROSESOFT : 
Pronkey'= aii 





First Pubssher.. 

darvard Total PM Ii 
Hsrvard Graph 
PFS First Ch 
Protes: 
Protessional Plat 
Protassionsl Wnt 


SIMON & SCHUSTER 














UNISON WORLD 
"WORD PERFECT 
Wordpertoct .neenu2-$207.00 
Executive ... = $127.00 


Library .. $79.00 
Math PION wcnerreerseenneseneen GS CALL, 


etree, 00028 


MONITORS 


TTL Monochrome 
Amdak 410A Amber, 








Micro Display Systems, 

Genius VHR wiidec card.$CALL 
Samsung TH sevescounanceseoe $89. oo) 
Xtron Amber 

T TUCGA autoswrich $118.00 
RGB 

Magnavox 8S62 $269.00 


Magnavox 8515 
Thomson All Models 


$289.00 
- SCALL 








EGACGATTL Auto ...0..$419.00 H 














Goldstar EGA... wo SCALL | 
AMOK 722 soreceseerrovereere $477 OD 
Thomson UNFaSCaN wnen.-$499.00 j 
Zonith 1470 EGA nen $219.00 | 
MODEMS 
_ Heyes Sman Modem 
12008 $259.00 
24008 SCALL: 





Swan Technologies 1/2 Card 
Interna! 300/1200, Includes PC ‘ 
Talk 15 software ......sc0-0.... $88.00 
2400 baud intemal ..-:ce$199.00 
Packsrd Ball External 7 
OO/2200 Baud -eoeoees-- $149.00 
2400 baud Extermal ws.$279.00 
US Robotics Sporstsr 

3001200 BBUd secs $199.00° 
Ventel Modems 

Call tor bes! prices on all models 
Zuckar 

300/1200 Half Cd Modem 


with software $87.00 





PC mouse w/Dr Haid Il ..$89.00 








Software orders over r $50. 00 & Acces- 
sories/Peripherals under 8 pounds will 


beshipped FEDERAL EXPRESS (vaaeven 
at thase pricea) You only pay TCP’s standard shipping charga 
of $4.00 por order. Ordara arriving befora 11:00 AM our tima 
willbe ahippedout sama day. If part of your ordar is back- 
ordered the remaindar si be shipped UPS Ground for FREEL . 


m@ SECIE 


@ Your Credit Card is not charged until your” 
order is shipped. 

®& Wa insura your ordar at no axtra cost to you. 

@ Tussay is a financially strong and well 
established company. 


enppnartr 


@ Aftar salas popcorn | 
a Knowladgaab ja stat, all graduates of 
Tussey’s “Computer Soot Camp”. 
a pele a advanced oad house/malarials 
landing systam assures your ordar is 
shied out accurataly & on tima. — 
® Our IBM 5360 allows instant order and inventory atatus. 


To order by mall: Wa accept money order. certified chack, personal check. 
Allow 2 weeks lor personal eee to clear Shipping $4 00 lor sottwsre snd 
accessones/ $10 00 for pninters and color monitors’ $8 00 for disk dives 
hd Giher monitors’ Add $3 00 per box shipped COD Csill tor other shipping 
charges Additionat sheng required on APO, = AK, Hi 
Yarms: ALL PRICES CT - ) 
CASH DISCOUNT, ADD 1.9% = Ce) 
FOR MASTERCARD OR VISA. a 
Al icts include lactory werranty 

LL SALES ARE FINAL Defective ilems reptaced or repaired at our discre- 
hon Pennsytvsnie residents add 6% sales tax Prices and lenne subject to 
‘change without notice. 


EDUCATIONAL & CORP ACCOUNTS 


iets ersere mecommes CALL 1-800-533-1131 


andinsituttons Inside PA 814-234-2236 
DISKS 


per box ol 19 3.50" 5.25" 
@oNUS 05/00 $695 
MAXELL DS/D0 $1705 $995 
VERBATIM DS/00 $19 85 $995 
DS/0D $1795 $895 


















Call lor Pricing on Memeo! 
Prices ara too volatila to listiI! 





Max Resohition 600 x 580 (RG) | 
3 Rune EGA, A/D AGB, TTL 


a 13" Non Glare Screen ! 
S THvetvel 
PC-1512 


AMSTRAD Fullee 


Plus @ 8MHz Processor @ 3Avail- 
ableSlots @ 512K Mamory @ Par- 
allel Port. Senal Port, Gama Port 
Standard @ Microsoft Compatibla 
Mousa @ MOS-DOS 3.2, 
GEM Deskiop, GEM Basic 
2 @ CGA Vidao Card 


=e re cee eee 












































































Inside PA 


Call 814-234-2236 


~ VIEWPOINTS 
FE ] @ EDITOR’S SCREEN 
4 


SPEED UP YOUR COMPUTER! 





NON LIP UTocreU 

| and more. Engineering teams are design- 

SAVE & LOAD 123 FILES IN 1/2 THE TIME. Hos wat Gis eee gee 
increase the speed of your programs by as FEATURES Fe tioners with CAD. Sure, CAD works on a 

has 2-6 trmes. FLASH wit mak f F F 
that po to disk operate faster! FLASH witmake. | Soeedsup ask access + + PC. But it knocks your socks off on a 
word PP pee Ae programs, data- eu ae ECE ¥ workstation. And desktop publishing, yea, 
ams, & spreadsheets operate at t util f born rksta: 
oes ty LASH iS the fastest & ae Sy Can utilize up to 3 Megabytes of RAM WYSIWYG itself, Was Ona YS < 
rogram of its kind. At right is alist of compar- Can butfer up to 26 device drivers tion. Everything the PC and the Macintosh 
ison of FLASH to Lightning features. ap ete Wie (Sees 123) do with desktop publishing is an imitation 
FREE OFFER: No learning curve everytime system boots | or amplification of something that’s al- 
° Over 30 commands ¢ ready been done on a workstation. 


FLASH RAM-DISK & FLASH KEYS | Less than $70 : 


Printer Spooler Intertace : 


When Uy buy FLASH you get our new prod- | RAMDISK interface = GROWING UP? Can the PC become a 

en hg oe: ae [KEYS 'C¢€. FLASH matches or out performs LIGHTNING workstation? What defines the gulf be- 
. y : s 

needed and frees up the memory when the coe HESS tween the PC anda workstation? : 

RAM-DISK files are cela FLASH Ls YS F A lot has to do with your point of view. 

speeds up your cursor for scrollin iting. Reg. price ...........ccc cece SB9-95- A ‘ : 

These programs normally selifor $29.95 each. Limiledtime..............200-. $69.95 Poneaee Wore aeation cogpabtes seer 


at the Macintosh II, despite its having the 


BACK-TO-DOS $49.95 NEW! fie ae em eee 


Back-To-Dos allows me to interrupt the program you are working on, go to DDS, do ANY DDS Sun Microsystems’ vice president of soft- 
command or run ANY other program regardless of size, then return back to your original program ware development, said, ‘'The Mac His a 


exactly where you left off screen and all! : : 
great box, but it doesn’t come anywhere 
Imagine DOS at your finger tips e Imagine —Being in a spreadsheet yw 







@ Imagine DNLY 15K of RAM needed for this —Going to DOS near the power of what I call a worksta- 
Imagine a) in a processing ee you ee pipacn tion.”’ These guys are tough. 
—Going to —Returning back to spreadsheet Fi ‘| 
—Formatting a disk © Works when screen in graphics mode too He has a point, though. Workstations 
—Going back to word processing are mature where it counts most: in work- 


1 
—Saving your file oRDER: group environments. Most of their 


strength comes from the . now 
SPOOL-MASTER 5.0 $49.95 NEW! RR ae 


Networking among workstations has been 


SPEED UP YOUR PRINTER 








No more we tor yout Bante ° Handles single sheet forms : pas to a high art form, in both function 
+ © Automatically allocates when pnnting . un-installed at time on-screen appearance. If you’re look- 
+ @ Automatically frees up RAM when done « © Finallya RAM spooler that doesn’t use cos i 

pnntin ? ‘ YY RAM when tt ts not printing ing into local area networks, you owe It to 
© True RAM spooler Many keyboard commands to control yourself to check out the workstation of- 

Fe eee a aan a et ferings to see what you can’t get yet from 

TaMinuritnee bripating sedges ose) eS a conver Novell or 3Com. The best LAN offerings 
on PCs look wordy and ponderous next to 

SUPER-ED 3.15 $49.95 NEW! their workstation equivalents. 

THE ULTIMATE DBASE PROGRAM EDITOR THE RAINB z 

© Edit Dbase program files with wordstar like © Keyboard macros END OF : ‘OW Still, the PC 

commands © Print parts of a file continues to improve. Both the new Com- 

© Configurable keystroke commands © Super Fast Full screen editing paq Deskpro 386/20 and the Tandy 4000 

° oe rr at once & copy blocks between : aoe an Be Alea Status accept the Weitek | 167 floating-point chip 

» Extensive search & replace options e Merge 2 files together set, the current darling of the number 

° ae any DDS command trom within the RoEr' crunchers. You can get the big screens and 

editor re) 


hi-res graphics cards. You can run UNIX, 
networks, or standalone DOS applica- 
tions. The PC approach to workstations is 
that of the rest of the PC market: an Erector 
Set. You build what you want, even 
though you may get it wrong. The work- 
station vendors have a more polished, re- 
fined solution. 

But our Erector Set market is many 
times larger than that of the finished toy 
market. Kind of makes you wonder. ‘8 


SPECIAL PACKAGE OFFER: $150.00 
Gives you over $280.00 worth of software! 


¢ FLASH ¢ BACK-TO-DOS © FLASH KEYS 
© FLASH RAM-DISK e SUPER-ED 3.15 © SPOOL-MASTER 5.0 


ORDER LINE: 1-800 25-FLASH / INFD LINE: 1-317 253-8088 eI 
Add $4 00 shipping & handling (Overseas add $15 00) 5 
Software Master/6352 Guillord Avenue/Indianapolis, IN 46220 SCENE STE 
Lightrang 1s a trademark of PCSG Word Star ts a trademark of Micro Pro intl 123 1s a trademark of Lotus 
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$99.95 


The world’s best 
selling, full featured, fastest 
to install accounting package. 


Dac-Easy. Still the only full featured, higher 
Ereonance accounting software that can 

elp you make your fortune — without cost- 
ing one. 


That's why, worldwide, hundreds of thou- 
sands of smart business people have already 
chosen Dac-Easy Accounting to computerize 
their companies. 


Dac is perce for your business or profession. 
From fast food fe flanety to general retail. 
And for services like law, medicine, dry clean- 
ing, real estate, accounting, consulting, 
automobile repair, dentistry, and interior 
decorating. 


Powerful Dac-Easy Version 2.0 has an 
advanced design that combines complete ease 
of installation and use with amazing system 
flexibility. It can help you make better deci- 
sions. Act faster. Manage smarter. Whether 
you have one company. Or several. Many 
departments in your company. Or one. 
lundreds of employees. Or few. 


AAs stick as any on the market, Dac 2.0... 
features context-sensitive help, user-defined 
colors, unambiguous error messages, protec- 
tion against out-of-balance entries, pop- 
windows, well-conceived menus and intelli- 
gent function-key assignments. Dac 2.0... 
is simply superb.” 


PC WEEK 


Dac-Easy Accounting has everythin; need 
to run vote a a! at peak Decor § Seven 
accounting modules are gee integrated in 
one system: General oe counts Pay- 
able, ts Receivable, Inventory, Pu 

Order, Billing and Forecasting. Data entered 
once is automatically posted to all modules. 


And Dac-Easy provides sample Chart of 
Accounts which most businesses can use with 
little or no modification. 


The nation’s top-selling accounting pro- 
gram. A flexible, inexpensive package with 
many unexpected features; surpasses the orig- 
inal version in look, organization, and ease of 
use. Dac-Easy Accounting continues tohavea 
lineup of extras you'd expect to find only in 
expensive, high-end programs.” 


PC MAGAZINE 


Version 2.0 is mult comyeny, multi-depart- 
mental. It provides over 700 management 
Ha vie Records OE history. Makes 
bi eae! and simple for service or inven- 
tory companies. obec point-of-sale 
invoicing. Offers Se a ancial analysis. 
Includes on-line and batch processing. And 
much more. Plus, free start-up support is avail- 
able for first time users. Also ask for Dac-Easy 
Accounting Tutor 2.0. It includes a fast 
Baakr on accounting, plus helpful illustra- 
ions and step-by-step examples. 





1986, 1987 
PC World 
Class Awards 


AH EDITOR'S 
CHOICE 
1985-1987 


Many small businesses also ay on Dac-Easy 
Payroll 2.0. Whether used stand-alone or inte- 
grated with Dac-Easy Accounting 2.0, it pro- 
vides automatic payroll processing, automatic 
tax calculations, W-2 printing, departmen- 
talization, and full management reporting. 
The companion, Payroll Tutor, includes a 
primer plus examples of reports and every- 
day applications. 
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Why Nearly % Million 


Small Businesses Rely 
on Dac-Easy Software... 


Ease of Use. Power. Value. 


Take advantage of other Dac-Easy Version 2.0 
products. Dac-Easy Mate allows you to view 
accounts, customer, product or vendor files on 
screen, and print to screen; plus it has a fast 
backup utility that compresses your files 
without leaving De poem. Using Dac-Easy 


RePort if can quickly create custom reports, 
as well as port any file to spread sheet 
or database. 


Now, the only 
full featured 
accounting { 
system you 
can set up & 
begin using 
in minutes. 
1. Turn hours into 
seconds by using the 


optional sample of Accounts. It 
contains over 255 accounts and Is fully 





2. Answer five simple questions and you're 
ready to enter existing customers, vendors, 
products and services. 


3: Version 2.0 automatically sets up financial 
statements, interface table, financial ratios and 
miscellaneous debits & credits. 


4, Press F7 key to set up existing inventory, 
customer and vendor balances, bf updated 
instantly throughout the system. You'll be able 
to print invoices — and start making money — 
just minutes after installation. 


5. Questions? See our totally new and 


expanded manual, which is filled with helpful 
hints, examples and illustrations. Or, press F1 
for instant context-sensitive help. Plus, new 
Dac-Easy users receive ten minutes free 


support. 





(% Dey Morey Back Quarnrtes: Uncordiicnal quaraniee on afi products bought Girecty tor 


‘Dec Sotteare (esa shipping charges) 
Meriauen Hardemrs Phocparersente. Al products fun on IBM PC or 


Dac-Eavy ‘compatibles, 
Oat even, ME-OOS or PC-OOS 2.0 « ter 80 seketn prrts abie to pr 132 coke 1 


mode, color or monochrome 
‘Rasemaria. 10M PC-DO6. MS-DO6. Gihane ft Duo-E aay’ of Dac Sefmenre, ine, 4801 


‘Steg Vetiey Aad Diag 170-8, Daan, TH 78206 (6a 62 Dake evatatio! 
CODE #122 


See Your Local Dealer or To Order 
Call Toll Free 1-800-992-7779 
In Texas 214-458-0038 - In Canada, 1-800-387-9674 


@ dac software, inc. 









SHOW HO HO! 


ant a guaranteed “Ho ho ho!” from 

your favorite PC enthusiast this holiday 

season? Try The Complete Hand Scanner™ 
accessory for only $249. 








y The Complete Hand Scanner can capture 

logos, signatures and photographs into popular 
graphics programs. The Soft Stationery ™ 

programs included with the scanner 

let you merge text and graphics as 

easy as point-and-click. 


Scan a 2% inch wide image 
at a resolution of 200 dots 
per inch. Merge it. Crop it. 
— Rotate it. Insert it. Scale it. 
Color it. Then print it on 
most dot-matrix and laser 
printers. And with The 
Complete FAX™ board, you 
can even fax it around the 


world. 
So make 


- = Z: xX—_ your list and scan 

mS Ze = ~ it twice, 

fps —— ON for 

' someone 

who’d really 

appreciate Complete Personal Communica- 

afta tions™ gifts from The Complete PC. For 

scanners, fax boards and personal voice mail for 

PCs, call (800)634-5558 for the name of the 
quality dealer nearest you.* 


— THECOMPLETEPC 


More from your personal computer 


521 Cottonwood Drive @ Miipitas, California 95035 
(800)634-5558 @ (408)434-0145 @ FAX (408)434-1048 


“The Complete PC Products are aveilable at MicroAge Computer Stores and other quatity 
resellers. To order by phone, call R +R Direct at (900)654-7587, 


Copynght © 1987 by The Complete PC, Inc The Complies: PC, The Compicte PC, Complete Personal Communications, The Compicte Hand Scanner, The Complete FAX and Soft Statronery are trademarks of The 
Complete PC, TRBA 
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@ JOHN C. DVORAK 


VIEWPOINTS 


SPREADSHEETS? 
JUST SAY NO! 


In this reading from the Gospel According to John, we hear of the dangers of uncontrolled 
spreadsheet use and other signs pointing to the end of civilization. 


his is the kind of column for which I 

am often criticized. The ideas are 

too radical—the concept too bi- 
zarre. Yet, I’m convinced it’s true. I’m 
convinced that spreadsheet use adversely 
affects the mind and personality of the 
user—permanently. 

We too often forget that a spreadsheet is 
not an application, but a programming lan- 
guage—-possibly the most unusual lan- 
guage ever devised. You’ve heard of 
ASICs (application-specific integrated cir- 
cuits)? Well, a spreadsheet is an ASL, an 
application-specific language (I could call 
it application-specific software, but I re- 
frain). 

The application is quasi-matrix process- 
ing, and that means more than bookkeep- 
ing and conventional spreadsheets. Engi- 
neers and scientists in the lab integrate 
instrument data into cells. Some fanatics 
have used /-2-3 as an engine for games. It 
has many uses as a programming language 
and environment. 


CHANGES IN ATTITUDE A true ap- 
plication is something like a general led- 
ger. It might be written in COBOL, or BA- 
SIC, or it might be written as a template for 
1-2-3. Here’s the first affectation we see 
amongst the spreadsheet users—the term 
“template.’’ Because of the personality 
changes due to spreadsheet use, the users 
discover a new-found arrogance. Develop- 
ers of programs for spreadsheets don’t pro- 
gram—they produce templates and they 
**do’’ macros like yuppies ’’do’’ lunch. 
To accept the notion that a spreadsheet 
is a programming language, we must un- 





derstand that it is nonprocedural, thus cre- 
ating a new category of language—a cal- 
culation-oriented nonprocedural language. 
It’s presented in the form of a structured 
(empty) grid for the programmer to fill in 
the blanks. The order and methodology for 
insertion is negligible or nonexistent. The 
potential for creating a mess is high and 
only the discipline of the programmer pre- 
vents havoc. The discipline is there be- 
cause the spreadsheet is the way orderly 
bookkeepers think, and the spreadsheet as 
a concept is their baby. 


HOOKED ONAFEELING Couple this 
fact with the phenomenon of programming 
in general. Programming means taking 
control, and it means achieving a feeling of 
omnipotence. More than a few people be- 
come addicted to the **kick"’ of program- 
ming. 

When, years ago, Marshall McLuhan 
said the medium is the message, he meant 














that thought pattems created by a medium 
(such as the linear written word or the non- 
linear TV image) would affect the mind of 
the participant (reader and viewer, respec- 
tively). 

So, too, with programmers and pro- 
gramming languages. At the extreme, the 
procedural languages create personalities 
who become asocial and ‘’too logical.’’ 
They worship ‘’Star Trek’s’’ Mr. Spock. 
They are the nerds. 

We've all observed this effect and 
laughed it off. But what about the effect 
spreadsheet use has on the user? I look 
around and it’s obvious to me: spreadsheet 
programming is turning the users into hu- 
morless accountant types. It is the embodi- 
ment of the bookkeeper’s thought pattem. 
If you don’t already have this peculiar pat- 
tern, then using a spreadsheet for any 
length of time will slowly tum your mind 
into the mind of a bookkeeper. The final 
result is not unlike the creation of mindless 
pod people seen in Invasion of the Body 


| Snatchers. 


The spreadsheet matrix is a creative 
prison bound by Al and Z1000. Walls. A 
psychological prison. 

Unlike the Black Death, nobody secs 
this malady. There will be no cure. Soon it 
will be too late. We'll be surrounded by a 
world of people talking about the bottom 
line. It’s the death of creativity, perhaps 
the true end of Westem Civilization. De- 
mocracy has no meaning to the armies of 
spreadsheeters—the government is best 
left to despots. 

Welcome to the new age, brother! 

And have a Happy New Year. 
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DOS system running Lous 1-2-3 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING DOS 


Under DOS, this PS/2™ is a powerful 80386-based single- 
tasking, single-user computer that can run thousands of 
DOS applications. In 16-bit, 8086 mode. 

One at a time. 

When 0S/2™ becomes available, the PS/2 can become a 
multitasking, single-user computer running in 16-bit, 286 
mode that can utilize DOS applications under 0S/2. 

One at a time. 


With DOS or 08/2, the PS/2 will support one user. 


1 user (DOS) 1 user (08/2) 
Cost per system**: $12,389 $12,594 
Cost per user: $12,389 $12,594 


oe mes eee 


ASCH termurals. 


a ree Me ere ee a ee iia are trademarks of thiemnati 
8 registered trademark of Micraooft 
Dive The Ss Cru Opeston ea Til Sree PO Bon 50 Sten CA RL 


Conn ard 12 3 are: sradertvarts of Loma 1 
Soleciets hs serie lero Cope 


Hora! Business Machines 
Systems, Inc * be ren ae of The Santa Crue Operation Inc * wr 
‘The Santa Cru Operavon itd. 18 Noel Street, PO Bon 4YN. London WIA 4YN United Kingdom “e441 439 2911 (EAR) 044 1 637 9181. TELEX 917 ra an 


‘$00 XENIX system running SOO Professional 


THIS IS AN IBM 
PS/2 MODEL 80 
RUNNING SCO XENIX 


Under SCO XENIX”” this PS/2 becomes a powerful 80386- 
based multitasking, multiuser computer that can run thou- 
sands of XENIX applications. In full-tilt, 32-bit, 386 mode. 
Many at a time. 

And using SCO VP/ix;"* the PS/2 can multitask DOS 
applications under SCO XENIX. 

Many at a time. 

With SCO XENIX, the PS/2 will support one user. 

Or 9 users. Or even 33 users. 

And it can do all that today because you can get SCO 
XENIX for the PS/2— now! 


1 user 9 users 33 users 


Cost per system**: $14,559 $19,726 $40,402 


Cost per user: $14,559 $2,192 $1,224 


SCO XENIX System V and the SCO XENIX family of software solutions 


are available for all industry-standard 8086-, 80286-, and 80386-based 


computers, and the IBM® Personal System/2™ Models 50, 60, and 80. 


nf 7 Ss (800) 626-UNIX (626-8649) 
(408) 425-7222 
FAX: (408) 458-4227 





THE SANTACRUZ OPERATION TWX ie oer eaneonae 


product, 

COMpartsons are ‘on host recently published U.S. domestic sugyested lisa prices. Cost model hace acini 2 eee Te ON IRM AST? oe pe 1Mb addittonal IM RAM (BM ProPrinter XL© |-eser DOS system axe machine 
Doss s wearer ions 2 5SGBGENTUS | nore On oy stem | inet DOS system substunne (1S. 2 forliOS 1 user SCO XEMIX system. Base macht 

shan i. 2 }workalike) A aE 1 user $00 XENON system. 1 phn unellyent Ber nulugon card 3 REM $191 SC ermieala ib ter 300 XONDL spaces ‘S-uset 500 XEMIX Symem plus $ more 


nie plus SCO XENDK 486 for PS/2 S00 Wax Sn (wet pene ‘SCO Pax BASE (GHASE 8 PLLS workalike } 
eT B-unet multiport cande. 24 more IBM 3191 


Se ee er 
* 6 3 trademark 
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urus, pundits, and observers of the 

micro chip scene all think that the 
American semiconductor industry is 
doomed. But like a zombie in a cheap 
horror film, it just keeps coming at you. 
The latest ploy to stay mobile may soon 
be accomplished by Intel. I’m told that 
Intel is so beleaguered by 1BM’s de- 
mands and so annoyed by Big Blue pull- 
ing out its investment that it will go into 
the manufacture of PS/2 clone chip sets, 
ala Chips & Technologies. 

Remember when Intel was talking 
about doing those so-called application- 
specific integrated circuits (ASICs)? 
Well, what could be a better money- 
maker than a PS/2 ona couple of chips? 
Interesting development, if true. 

Best known for this ploy is Chips & 
Technologies—more a phenomenon 
than a company, It’s the one that makes 
the cheap EGA chip set and the AT chip 
set that you find in the cards and clones 
everywhere. Others have followed its 
lead. 

It’s a PT-boat attitude toward the war 
of business. The firm can zoom around 
from one project to another, thanks to the 
automation of chip design using ‘‘chip 
compilers”’ that take the design of, say, a 
PC card and turn it into a schematic con- 
sisting of one or twocustom VLSI chips. 
The big companies are now realizing thal 
this is where the action is. Even board 
makers such as Paradise have noticed this 


resale. 


called chip foundries, we are secing a re- 
play of aspects of the Industrial Revo- 
lution, where smallish iron foundries 
were chosen tomake manhole covers and 
other specialty objects that large steel 
mills had no interest in manufacturing. 
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INSIDE TRACK 


Ts cloning the PS/2 a new direction for Intel? Will 
Microsoft ever write better drivers for the mouse? 


trend and are starting to design chips for | 


With the formation of many little so- 


VIEWPOINTS 


It's a fascinating trend to watch. Perhaps 
a study of the history of the iron foundry 
will reveal the direction this trend in 
semiconductors may takc. 

Genuinely Interesting Software 
Dept.: Well, I’ve heard about software 
like this and now I've seen it. Developed 
by a cool-cat Russian immigrant named 
Vadim Yasinovsky, this program is what 
the doctor ordered. The version | was 
shown was called Clear and worked with 
programs written in dBASE. Vadim says 
that by the time you read this, he'll have 
versions of the program that can do the 
same thing with BASIC, C, or assem- 
bler. 

Here’s what the program does. It 
takes the source code from any program 
and not only disassembles it, but pro- 
duces a concise and accurate flowchart 
of the program. You know—the kind of 
chart with the circles, triangles, and 
squares that shows you how the program 
is structured. It’s hot! Hot! One PC 
Magazine staffer looked at it and com- 
mented that you could put the printout on 
your wall at the office and the boss would 
be convinced you knew what you were 
doing. On-screen the software lets you 
zoom from the flowchart to the code ef- 
fortlessly. 

Call or write today. The dBASE ver- 
sion of Clear currently goes for a mere 
$99. Clear Software Inc., 369 Tappan 
St., #10, Brookline, MA 02146; (617) 
731-6976. 

Mouse Dept.: I've not been a big fan 
of the drivers for the Microsoft Mouse. 
While Apple has a team of people testing 
various algorithms that accelerate and 
decelerate cursor movement when the 
mouse is used, Microsoft staffs one guy 
who wrote a simple two-speed driver that 
moves the cursor real fast or real slow. 




































The overall feel is not what it should be. 
The Microsoft Mouse is uncomfortable 
and, therefore, unappealing to the PC 
user. 

Well, Microsoft may have solved 
some of the ‘‘feel’’ problem without 
changing software. The new Microsoft 
Mouse (the one that looks like a bar of 
Dove soap), with its repositioned ball 
and seemingly improved mechanism, 
makes all the difference in the world. For 
the moment, the new Microsoft Mouse is 
the one to buy. Highly recommended. 
Note: if you add a mouse to your ma- 
chine, get a bus mouse, not one that atta- 
ches to the serial port. 

A Real Inside Track Deal Dept.: | 
have been looking for some acoustic 
cups that have an RJ-1] jack hooked to 
them and that can be used with a portable 
computer and its intemal modem. | need 
this to use at a phone booth or someplace 
where | can't connect directly into the 
lines. 

| gave up on the idea until | ran into 
the Kyocera KM0300A acoustic 
adapter. I called the company and asked 
about these things. ‘‘Nobody bought | 
them,”’ | was told. No wonder! Who 
heard of them? The warehouse has 1500 
sets left. “They sold for $75 a set, but if 
someone calls and asks for a set we'll sell 
them for $30. ’* Now that’s a deal for you 
portable users. These things are a must 
when you're in the boonies. Call Kyo- 
cera in California at (408) 437-8777. 
They're only $30 while they last. Such a 
deal. 

Honesty Dept.: Success will pul 
these guys out of business, but | get the 
biggest kick from a cheap little maga- 
zine called 2600—Journal of the Ameri- 
can Hacker. Great anecdotes about those 
computer nuts on the edge and hints 
about putting yourself amongst them. A 
must for the MIS department as a coun- 
terintelligence aid! It’s $15 a year from 
2600 Enterprises, Box 752, Middle Is- 
land, NY 11953. ‘ae 
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No matter what your printing 
needs or budget, IBM” has a personal 
printer to help see that your ideas look 


great on paper, and in the public eye. 





Ae 


— 
The popular IBM Proprinter I (left) and the IBM Proprinter 
XL24, ideal for printing on wide pe oD 


aa * 


i =, 
E —] 











The IBM Proprinter X24 with optional sheet feed (left) 
and the IBM Quietwriter HII Printer with single-drawer sheet 
foed (right). 

To begin with, there’ the newest 
member of the best-selling Proprinter™ 
family—the IBM Proprinter II. With 
Fastfont;” an extra-fast draft mode, 
this economical, hard-working print- 
er handles general printing chores 







faster than ever. *88 to be exact. 

With the IBM All you have to do is qualify for 
Proprinter X24 s a Personal 
and wide-carriage (silver) IBM 
Proprinter Credit Card, 
XL24, you can and you'll 

roduce letter ae cata eis iy SEOUL 
catyaencnne/e eeMn ER p EE 


Five ways to improve 


Quietwriter’ II] Printer. It whispers 
along at nearly twice the speed of its 
predecessor and is available with either 
a single- or dual-drawer sheet feed, for 
added paper-handling convenience. 
If you're looking to design and 
print documents with a professional 
look, we offer the IBM SolutionPac™ 
for Personal Publishing. This com- 
pact, desktop publishing system 
comes with everything you need 
the hardware, chen = 


service and support— xs 
to create eye-catching 
presentations, newsletters, oe : 


memos and more. 

And from now until ye are 
end, you can get the personal 7 
printer of your choice without A. 
putting a penny down. Or paying — 
a penny until next year—February 














superb graphics in a hurry. credit* On the spot. For further details 
For even higher quality text ask your participating +====" © 
and graphics, consider the IBM IBM authorized dealer. 222272 


IBM 1987 IBM and Quieturiter are registered trademarks, and Proprinter, "SolutionPac” and "Fastfont” are trademarks, of IBM Corporation. *This credit card is not available to commercial accounl 


our public image. 
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Now Your Small PC Network Can Have 
Big Network Connections. 


CROSSTALK * Network Version opens a wide world of communications potential for any user 
on your IBM PC Network, Token Ring Network, or other NETBIOS-compatible network.Any 
computer on your network can share 1 or 2 modems and phone lines, plus something just as 
important —the flexibility and range of communication that CROSSTALK is famous for. 
CROSSTALK gives any workstation a wide range of terminal emulations and protocols, to 
allow file-transfer with other PCs, other PC networks, minis, and mainframes. It also speeds 
error-checked file transfer within the network, at high speed, without going through the server. 
Our network version has all the user convenience you've learned to expect from CROSSTALK. 


Menu or command. Help system. Simple language. Automated te) 
script files.Ask your dealer about it. Or write for details. CR STA | a4 
Digital Communications Associates, Inc./1000 Holcomb Woods Parkway NETWORK vO) VERSION 


Roswell Georgia 30076/ 1(800)241-6393 CIRCLE 326 ON READER SERVICE CARD 
CROSSTALK 1s a registered trademark of Dig:stal Communications Associatos, Inc. 
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SOFTWARE 
PACK AGING 


It's not only what 's inside the package that counts. Software publishers need to think more 
about functional and aesthetic software packaging. 








an we talk a little about what at first 
seems a mundane topic: software 
packaging? While PC software has 
changed for the better over the past 5 
years, the hardware upon which we run 
that software has gotten better, and PC us- 
ers have gotten more knowledgeable and 
demanding, one thing that hasn’t changed 
very much is software packaging. 
We still see row after row of those 


| damned shrink-wrapped, slipcased, half- | 


size binders on the shelves of software 
stores. If I never see another one of those 
dwarf binders in cardboard sleeves, I'll be 
happy. 

They’re lousy merchandising tools, 
they’re lousy storage systems, they’re 
lousy at helping us learn how to use the 
products packed in them—and they cost a 
small fortune. They’re also heavy and ri- 
diculously bulky for what they enclose, as 
anyone who has had to build or buy more 
shelves, or who has recently moved, can 
testify. 


THE VENDORS’ VIEW Some software 
vendors stay with those slipcased mini- 
binders because they think they carry with 
them an air of IBM-ness. True, IBM large- 
ly invented this packaging, which was in- 
troduced with PC-DOS 1.0 in 1981. And 
true, early PC applications benefited from 
the halo effect of packaging that looked 
like an IBM box. But aren’t we past the 
need for subliminal suggestions that every- 
thing new in software comes from Mother 
Blue’s own kitchen? 

As IBM-brand applications software for 
PCs became an industry joke, you’d think 


we'd have wised up and begun to find neg- 
ative connotations in IBM-style packag- 
ing. Apparently not, to judge from the 
software shelves at any computer store. 
And from the comments by most software 
vendors when they're asked about their 
packaging. 

I’ve often kidded software publishers 
about their packaging. Just as we have 
overpackaging in fast food—wrap it in pa- 
per, put the paper-wrapped food in a little 
foamed-plastic coffin, stick that coffin in a 
box, and then put the box in a bag—we 
find the computer equivalent in overpack- 
aged software. 

Vendors hate the idea that we see their 
products as consumer packaged-goods. 
But today every PC software package is 
competing in a consumer packaged-goods 
environment. Vendors may not like the 
idea that we pick up the box and study it as 
we might a box of Tide or a bottle of Ty-D- 
bol, but the fact is that we’ ve been condi- 








tioned by decades of experience in the 
marketplace to judge products first, and in 
significant measure, by their packages. 


ALTERNATIVES We’ve seen plenty of 
alternatives, some even worse than slip- 
cased minibinders. And we've seen a few 
good ideas, the best of which sometimes 
didn’t make it. 

For example, about 5 years ago Micro- 
soft began packing its applications pack- 
ages in latge, clear acrylic boxes that, once 
opened, became easels to hold the manual 
open as you learned the program. But they 
made for big, heavy packages that with fair 
regularity arrived at dealers’ doors cracked 
or shattered. 

The easel function of the plastic box 
wasn’t all that clear to many buyers, who 
thought it was just an expensive way to 
box up a manual and some disks. Micro- 
soft dropped the idea. (And most recently 
it has gone to the ultimate in consumer- 
goods packaging: huge, gorgeous, nearly 
empty boxes, with lovely graphics and 
four-color photos on the outside and lots 
and lots of air inside.) 

Many programs now come in simple 
boxes and sleeves. These open-top or 
open-side boxes let you throw the docu- 
mentation, disks, templates, etc. into the 
box, then slip it into an outer sleeve to keep 
out dust and provide rigidity. I like these a 
great deal and have found them extremely 
popular among users. 

My current nemeses among software 
packaging are two cutesy ideas that must 
have looked good on paper and sounded 
good when they were pitched to the pub- 
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lishers, but in practice have become pains 
in the backside. 

One is Norwesco’s Softlock, a clear 
acrylic box about three-quarters of an inch 
thick. It locks in the spiral-bound manual 


VIEWPOINTS 


on a captive steel rod and locks in the disks 
behind a heavy acrylic panel that, when fi- 
nally removed (and usually broken in the 
process), serves as a prop to tum the thing 
into a clumsy easel. Removing the manual 


Increase Profits 
through Controlled 
Software Distribution... 


SOFTWARE PUBLISHING ASSOCIATION ESTIMATES ONE BILLION DOLLAR 
»;. LOSS ANNUALLY DUE TO SOFTWARE PIRACY. . 


With our copy protection products. 
They protect your software without 
placing burdens on the honest users. 


For Disk Security 
High Level Security 
¢ PADLOCK II DISK 


¢ SAFEGUARD DISKS 
¢ COUPON DISKS 





For Hard Disk Protection 
*¢ HDCOPY 


Low Level Security 
User Installable Protection 
¢ PC-PADLOCK 





The market is filled with copy protection products which burden the 
user or simply don’t work. We have over 2500 satisfied software firms 


utilizing our systems. 


Why should your valuable data or useful software program become 


available in the Public Domain? 


Call or write for more information. 


GLENCO 








ENGINEERING INC. 


SERVING THE SOFTWARE INOUSTRY SINCE 1979 


3920 Ridge. Arlington Hts.. (L 60004 / (312)392-2492 / Telex 493-7109 
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for more-civilized use and storage is a 


messy job. 


The second is Communication Packag- 
ing’s new gizmo—used by Kortek for 
Freeway—which is minimalist packaging 
in the extreme. It’s a three-sided plastic 
frame that fits around the open edges of a 
minibinder, making a rectangular box for 
the retailer’s shelf. You're supposed to be 
able to slide the binder back in easily, 
through molded channels. In practice, it’s 


a dexterity test to reassemble. 


DOINGIT RIGHT What are the keys to 
good software packaging? Functional, at- 
tractive, and appropriately cheap are the 
tests. Protect the contents, move the 
goods, and don’t pick the customer's 
pocket with stuff he'll toss after opening. 





= The easel function of 
the plastic box wasn’t all 


that clear to many buyers, 


who thought it was just an 
expensive way to box up a 


manual and some disks. 


From Borland’s poverty-level packag- 
ing (disks tucked inside cheap, perfect- 
bound manuals that are then shrink- 
wrapped) to Paperback Software's 
excellent Disk Packs (oversize paperbacks 
with disks protected inside a thick chip- 
board back cover), consumers are re- 
sponding to less expensive but more ap- 


pealing packaging. 


Good software packaging fairly and en- 
ticingly tells us what's inside. It protects 
manuals, disks, and other pieces of the 
package till we get them to our home or of- 
fice. It suggests the intended applications 
and likely users of the program by reflect- 
ing the price, perceived value, and proba- 


ble market for the program. 


And it doesn’t embarrass us by wasting 
our money on expensive boxes, three-ring 
binders, and other things we neither need 


hor want. 


PCy 








This announcement is not an offer to sell or a solicitation of an offer to buy any of these securities. 
The offering is made only by the Prospectus. 


1,100,000 Shares 


Blyth Holdings Inc. 


Makers of Omnis 3 Plus and Omnis Quartz 





Common Stock 


Price $7 Per Share 


Copies of the Prospectus may be obtained in any State in which this announcement 
is circulated from the undersigned as is qualified to act as 
dealer in securities in such State. 


Brean Murray, Foster Securities Inc. 


October 19, 1987 





As seen in 
The Wall Street Journal 
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SOFTWARE 


1065 East Hillsdale Blvd., Suite 300, Foster City, CA 94404 
(415) 571-0222 
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NOW 
YOUCAN HAVE 
THE MODEM YOU'VE 
ALWAYS WANTED 
AT A PRICE 
YOU NEVER DREAMED 
YOU COULD GET. 


At Hayes we just found a way to make the best-selling PC modems in 
the world even better. We lowered their price. From now on our 
Smartmodem 2400;" Smartmodem 2400B;" Smartmodem 1200,‘ 
Smartmodem 1200B;" Smartmodem 1200C"" and our new 
Smartmodem 1200A™ will cost considerably less. Epes to one-third less” 

So if you've always wanted a Hayes modem, external or internal, for an 
IBM* PC or tible. IBM PC Convertible, 
Apple® Macintosh: Apple Il, or almost 

any other PC, naw you dont pave to 
5 fort Jess. Just pay less. 








SMARTMODEM 2400 @ e@ €¢ 


® 
(R) Hayes HS AA CD OH RD SD TR- MR 


* 1087 Hayes Microcomputer Products, Inc. PO. Box 105203. Atlanta, GA 30348. 404 441-1617 *Based on estimated retail prices. **Requires external modem 
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NEW ae teal TAXES! Only $75 
| 








The fast, easy, fun way to do your taxes 





Your simple solution to the tax reform puzzle. 
Calculates and prints a complete 1040 return 
with up to 23 forms and poe 
' schedules—ready to 
sign and file. All in one fast easy-to-use 
software program. So simple you don't 
BVEN OGG ING MANUAL ccs siennese anges 












ai Money-Back Guarantee %A04 
“Thinks itke a taxpayer.” S! Please send me PC/TaxCut for $75 plus $4 
—Money Magazine ei 
“PC/TaxCut is the hands-down winner.”” —The New York Times 
“We strongly recommend PC/TaxCut.”” —infoWorld 
_ “PC/TaxCut is a better choice.”” —PC Magazine 








Call 800-368-2405 
(in VA, 703-820-9300) 
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put your old ideas about m 


PC Coordinators have been debating the madeIRMA"the PC-to-mainframe industry 
iability of Macintosh-to-mainframe li a standard has come to the Macintosh Iand 


couple of years now. With opinions varying Macintosh SE’ 
Fionn impeccable to inpeesee How does that help you? Well, MacIRMA 
wha you have can e DCA and IBM’mainframe 

on the subject, they are now old ideas. file transfer software that you probabl 

Because DCA has introduced MacIRMA" _ already have installed in TSO,CMS and CICS 
And all the reliability and ease ofuse that environments. Allowing you to actually offer 
DCA és a registered trademark and MactRMA and IRMA are trademarks of Digital Communications Associates, Inc. Macintosh, Macintosh SE. Macintosh If, Switcher and Multifinder 
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forthe Macintosh,you can 
ainframe links in ce. 


ir pla 
your users a choice of either Macintosh 


or IBM microcomputers while maintaining 
consistent 3270 connectivity. 

And you can offer the same training and 
support to each of them regardless of which 
microcomputer they choose. 

What’ more, MacIRMA‘s 3270 emulation 
software is a true Macintosh application. 


It works with a“mouse’ pull-down menus, is 
compatible with Switcher™ and Multifinder™ 
rograms, and supports “copy-and-paste” to 
incorporate mainframe data into word 
processing or spreadsheets. 
And that’s just for starters. For the whole 


story, call DCA, tolHree, at a = r= | 


1-800-241-IRMA, ext.518. 


are trademarks of Apple Computer, Inc IBM is a registered trademark of International Business Machines Corp. ©1987 Digital Communications Associates Inc. All rights reserved. 
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FOR THE BEST BUYS, CALL US ANYTIME. 


















































Statlatics Hardware* Printers/Plottars 
SPSS/PC + $ 899 ‘Computers Epson EX-1000 $ 549 
o Statgraphics $419 ast ‘Dramitm 286 $Call Epson FX-286E $ 449 
Fancy Font $ 139 Systat $ 439 wysa 286 PC $Call Epson LQ-1000 
Microaoft Word $ 209 Graphics Panasonic Businass wiTractor $ 599 
Multimate Chartmastar $ 209 Partnar $Calt HP 7475A $1499 
Adventaga-II $ 259  Diagraph $ 279 Toshiba3100/1100+ —§ Call HP Lasarjet Il $1825 
Lotus Manuscript $ Ee Diagram Mastar $ 189 Multifunction Boards Bae , : i 
Offica Writar /Spaller $ rea Fraalance Plus $ 339 ner Advantage (128K) $ 319 Okidata 193 + $ 519 
Pagemaker $ GraphwritarCombo $ 349 ast advantage Toshiba P321SL 549 
PFS: Prof Writa $119 Harvard Prasentation Premium Stato, eee $ 
519 Toshiba P341SL $ 749 
Vanturs Publisher $ Graphics $ 239 asT6PakPlus(64K) $119 T, 
145 oshiba P351M2 $ 999 
Volkswritar 3 $ MS Chart $ 189 AST Pramium (256K) $ 219 
Word Parfact 4.2 $195 PCPaintbrushPlus $ 99 ast Rampaga PC $ 219 Msss Storsgs/Backup 
Word ParfactServar $ 309  Pictura Perfect $ 209 AST Rampage 286 $ 399 !mega 20 + 20 
Word Parfact Presentation Pek $ 329 Inboard 386AT $1350 Wiintfe $1949 
Station $ 75 Prodaaign Il $ 149 intal AbovaBoard $Call 'rwin Tepe Drives $ Call 
Wordstsr Pro 4.0 $ 235 Publishers Paintbrush $ 189 pc Turbo 286 (MB) = $ 749 Plua HsrdCard 20MB-s$ ‘675 
Wordstsr 2000 + $ 219 Signmestar $ 139 QuadBoard (0K) $ 109 Plus HardCard 40 $ 929 
Xyweita Ul $ 199 OssktopsEnvirenmeants avleoerda Sasgsta ST 225 Wilnt $ 329 
pape ’ $ 249 Lotus Metro $ 65 ATIEGAWonder+ — § 230 ee Sea 
Ostsbaas Systams MS Windows $ 65 Harcules Graphics Ted OTEO Int $ 899 
Clippar $ 389 Sidakick $ 59 Card Plus SABO eee. 
OBase Ill Plua $ 389 " Harcules Color Card 9 § 159 input Yevicaa 
DBaae II Lan Pak $ 599 Projact Mansgsmer Harculas In-Color $ 309 KaytronicsKB 101 $$ 119 
Foxbaaa + $ 229 Harvard Total NEC GB1 $ 359 Microsoft Mouse $ 129 
Paradox 2 $ 429 Projact Manager Il $ 359 paradisa Auto Accessorisa 
PFS; Prof File $ 145 Microsoft Projact $ 249 Switch EGA 480 $ 399 Curtis Ruby $ 59 
Q&A $ 209 Suparprojact Plus = $ 299 Quad EGAProsync © $ 339 DataShield S-100 $69 
Quicksilver $ 319 Timeline 2.0 $ 249 Qyedram EGA+ $ 289 Logical Connaction $ 329 
R Base SystamV $ 449 Languagasi\ Modama Masterplaca Plus $ 129 
RapidFile $ 239 Fastback $ 89 jayas 1200 $ 209 256K Ram Sat $ 39 
Ratlax $ oe LatticaC $ 229 Hayes 12008 § 299 8087 Math Chip $ 119 
Revalatlon $ 499 Norton Advancad $ 79 Hayes 2400 $ 449 80287 Math Chip $ 189 
: Microsoft C $ 279 Hayas 2400B $ 449 
4 Maca Utilitiaa $ 85 Migant Pockat $ 159 
Eres 22 $ 389° MS Fortran 4.0 $ 278 YsRobotics 1200 $139 
Praremern It $ 399 Quick Basic $ 65 UsRobotics1200B  $ 109 
Se ls $ 179 Turbo Basic $ 59 Us Robotics 2400B  $ 189 
Rolushl23 $ 309 Turbo $ 59 Vantal 2400 $ 399 
Lotus Hal $ 105 Turbo Pascal $ 69 Ventel 2400B $ 399 
Multiplan $ 125 peat 
Productivity Toola Watson $ 339 
Plan Parfect $ 179 eh i i 
Smart Systam $ 429 VP Expart $ 59 Emulstion Bosrds 
SuperCale 4 $ 279 Euraka $119 AST 5211-114 $ 829 
Pp 
Symphony g 499 Sidaweys $ 39 Irmai2 $ 725 
Communications Accounting Monitors 
Carbon Copy + $119 &PI $179 Amdak 310A $ 149 
Crosstalk XVI $ 95 Graat Plains $ 489 Amdek 410A $ 169 
Crosstalk Mark IV $ 125 = ——— Amdek 1280 $ 779 
Ralay Gold $ 139 | Easy Businass , $ “ NEC MultiSync $ 579 
Smarterm (Paraoft) $ Call QUALIFIED INSTALLER | Princaton HX-12 $ 439 
Smartcom Ill $149 |____ AVAILABLE ] Princeton MAX-12E — $ 149 
3.5 INCH SOFTWARE NOW IN STOCK CALL!! ‘: 
4 
= aa A Day, is Ange A Week_ a om 
g= mm a => C= a <Se) fd a a G=2 4 is § d ” 
= am on’ Cd Ve, ee ae 
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T 
FAX: 718-972-8346 


FREE SHIPP 


(ena 
on all orders ‘over $1,000.00, credit card orders and prepaid orders. 


by hte ei mney prior authorization ® Visa or Mastercharge—add 3% © Cash. M0 or bank check Soh gal a le or company check—allow two woeks to clear 
‘© Shipping via UPS surtace—add $3.00 per item, UPS Biue—add $8.00 per item'e Call for shipping costs» Prices subject to change, call for latest prices 
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Ho, HO, ETC: 
SANTA’S DOWN 


Economy measures, network woes, and look-and-feel lawsuits have Santa muttering in his 
beard. Those darned grinches are taking over . . . 


0, ho, boys and girls. Merry 
He I guess. 
If I sound a little depressed this 


year, it’s because I am. The season and all 
that. First time ever. Now | know how the 
Test of the world feels. 

This year I have to leave out the tradi- 
tional third ‘‘ho’’ because my bean-count- 
ing grinches have spreadsheets that say it’s 
not cost-effective. | suppose if you add up 
all my annual ‘‘Ho, ho, hos,”” you can see 
what the grinches are talking about. 

Personally, | don’t think it’s quite the 
same with just two ‘‘ho’s.’* But enjoy *em 
while you can. Next year I may be down to 
just one “‘ho,”’ though I’m positive that'll 
just open us up to offshore competition. 


LOOKAND FEEL Then there's this dis- 
heartening look-and-feel thing. The 
grinches have brought it to my attention 


that thousands of impersonators world- | 


wide have cloned my look and feel under 
the guise of ‘‘Santa’s helpers’’ and ‘‘San- 
ta’s friends’’ and even Santa himself. 
Worse, I’m told these charlatans have been 
doing it for years! 

Well, you could have knocked me over 
with a bowlful of jelly! Up here at the 
North Pole we're pretty isolated, and I cer- 
tainly don't get out much, especially dur- 
ing the Xmas rush, so this was all news to 


| me. Anyway, the grinches have asked me 


to publicize the fact that the only people 
helping me are Mrs. C. and my official 
Santa Elves and Reindeers, and anybod 

who tells you different is in for major legal 
trouble. Apparently all this criminal activi- 
ty is centered near Richmond, because a 


| couple of the assistant V.P. grinches said I 





should put it this way: ‘*No, Virginia, they 
ain’t no Santa Claus.’’ 
Oh, those grinches! They basically took 


over the place a couple of years ago as part | 
of the production team that made that aw- 


ful movie about me. Now it's crystal clear 


I never should have done it, but back then, | 


what with the world trade situation, we 
found ourselves in what the grinches call a 
“negative cash flow position,’ and we 
needed a quick influx of cash, and—well, 
I sold out, that’s what I did. You would 
have, too, if you'd seen all the projections 
from those spreadsheets and financial 
analysis packages and stuff. I was going to 
be a cross between Superman and E.T. 
The tie-ins alone would have brought our 
endowment back up to what the grinches 
call ‘sound financial footing.” 

Of course, somehow it didn’t happen. 
These computers are great for a lot of 


_ things, but everybody around here seems 








———s 


to forget the rule about their being only as 
smart as the elves and grinches who mn 
them. So this year we’re in deep reindeer 
manure. 


NORTHERN LIGHTS Which brings 
me to the next depressing thought. Prepare 
for disappointment December 25. I’m go- 
ing to be lucky to get things out in time this 
year. As you must realize, we’ve got what 
the grinches call a ‘‘time-sensitive’’ busi- 
ness here. So in the interest of ‘‘efficien- 
cy,”’ the grinches talked me into installing 
one of those network things this summer. 
But right after the cold season started they 
all took vacation time and split to the Ca- 
ribbean. 

Then the Northern Lights came on, and 
our entire system went haywire, with no- 
body to fix it. Right in the middle of our 
busy season! Every time I made a list, I 
had to check it three times just to make 
sure the network hadn’t done something 


naughty. 

The elves finally figured out it had to do 
with our proximity to the magnetic pole. 
We had to rip the entire system out and re- 
place it with shielded cable, and that threw 
our schedule way off. I hate to say this, but 
a lot of kids out there are likely to get a 


hundred feet of slightly used twisted-pair | 


instead of that shiny new skateboard they 
asked for. 

But who knows? Maybe their eyes will 
sparkle with glee. This year everybody's 
dead serious. Requests for cute little novel- 
ty computer items have just vanished. 
Chocolate terminals? Demand has melted 
down. Floppy-disk jewelry? DEL *.*. 
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Fuzzy mouse covers? Can’t give "em 
away. And another tradition may go down 
the old stocking. Our inventories are so 
high, some of the grinches are demanding 


VIEWPOINTS 


NO FUN But I can see why. The fun’s 
gone out. The grinches have taken over. In 
a few short years, the computer industry 
has managed to wring all the delight, 


amazement, and charm out of the little ma- 


If You're Using Any 
Of These Werglea Processors, 


YouNeed RighiWriter: 


RightWriter Checks Grammar, Style, Usage, 
and Punctuation In All Your Business Writing. 


we use this stuff instead of coal lumps. 










Right Writer helps you produce clear, powerful 
business writing. Not a spelling chec 
RightWniter is 2 sophisticated expert system for 
checking errors in mar, style, usage, and : 
punctuarion. Right Writer is the first software ' 
package aimed at producing better writing, not 
more writing. 


N Nowa 









































elt’s easy to use, because it has only one command to 
learn. Your word processor does 

©Messages are inserted directly in your text to 
point our possible errors and problem arcas. 

Comprehensive user’s manual is included. 

Indexes measure the strength of delivery, readability, 
use of adverbs and adjectives, and the use of jargon. 

*For use on IBM PC and compatibles or PS/2. 





Here’s what the experts are saying: 
“I rarely pr software as a must buy, but 
in the case of Ri -- four stars 

throughout’ yee Computing 


“a must buy for the business 3 who writes 


memos all day. ply eo 
-John Dvorak one Examiner 


“RightWriter is a eas bw packaged, easy 
to use program” -PC Magazine 









30-day money back guarantee. 
Ask for RightWriter at your dealer or 
order now by calling (800) 992-0244 


RightSoft, Inc. 

2033 Wood Street, Suite 218 
Sarasota, Florida 34237 
Phone (613) 952-9211 In FL 
Visa, MasterCard, and AMEX ac- 
cepted. Add $4 00 for shipping and 
handling. In FL, add 5% sales tax. 
Overseas pnice (US) $130 plus 
(US,) $15 shipping 


Copynght 1987, RightSoft, Inc. Raght Writer is 2 reguotered trademark of RughtSok, inc. 
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chines and tum them back into **worksta- 
tions,’” emphasis on the first syllable. 
Sooner or later, they'll all be hooked up to 
some big computer somewhere, The only 
people having fun are the ones with Mac- 
intoshes, and believe me, the grinches are 
getting ready to take care of them. 

So what’s hot on the wish lists this 
Xmas? (By the way, the grinches have told 
me to use this abbreviated form wherever 
possible. Over the years, the savings in la- 
ser printer toner alone are really supposed 
to mount up.) Well, for one thing, there’s 
been a minor wave of nostalgia. We’ve 
had a spurt of requests for old-style key- 
boards. Software that comes in a Baggie 
instead of a box that says ‘‘requires 
640K."’ Sorry, kids. Can’t get "em any- 
more. 

T have had to put the baptismal pottery 
division on double overtime to keep up 
with the demand for new fonts. But I do 
wish the toy companies would stop pro- 
moting products I can’t bring down the 
chimneys before year’s end. Kids ask for 
multitasking and protected mode and lap- 
top 386s and lots of exciting new software, 
and all I can do is tell "em ‘‘wait till next 
year.’’ If this keeps up, kids are going to 
start confusing me with Tommy Lasorda. 

T guess I should mention one puzzling 
and slightly alarming minor trend among 
computer nerds and corporate types. As 
near as I can figure out, personal comput- 
ers must be causing some sort of nutrition- 
al deficiency or something. When I asked, 
‘What do you want for Xmas?"’ Billion 
Billy Gates and lots of his friends just 
shrugged and said ‘tOh, astew.”’ I asked if 
they were sure, and they said they were, so 
they’re all going to find cans of Dinty 
Moore in their tube sox. 

Listen, I’ve got to go. The grinches are 
on my case about setting up some sort of 
poison-pill deal to keep the operation out 
of the hands of Borland’s Philippe Kahn in 
case he gets grabby. As far as I’m con- 
cemed, now that he’s taken to wearing a tie 
and charging prices in the $495-and-up 
range for software, nobody’s likely to mis- 
take him for me anymore. But every time I 
bring up such questions, the grinches just 
mutter “*Ansa.”’ Go figure. 

Anyway, here’s hoping your Christmas 
and your year will be SOOK times tastier 
than that stew. Ho, boys and girls! Ho! [# 


PC MAGAZINE 
86 





= 


“Dac-Easy Light is perfect 
for office accounting!” 


“Dac-Easy Light lets me concentrate on doing business, 
not accounting. Using the predefined small business 
chart of accounts, I can enter customers/vendors — 
and start processing invoices/checks — in just minutes. 


“Light makes it a snap to track sales and budget 
expenses. Even my hard to impress banker is impressed 
with my new ability to produce instant up-to-the- 
second financials. 


“Dac-Easy Light gives me the option of hand- 
ling accounting on a cash or accrual basis. 
Plus, if I forget any account or customer, I can 
quickly call it up in a window. 








“Wrong, Light is perfect 
for home accounting!” 


“Roger, Dac-Easy Light makes home finances fast, 
fun and easy. The preset home chart of accounts has 
everything | need. I can write checks by computer. 
And do bank reconciliations super fast. 


“Using Light, I can get a current-to-the-moment 
Personal Financial Statement. Light instantly reflects 
the effect of changes, payments, withdrawals and 
deposits on my net worth. 


| Dae-kasy | “I can quickly set up new credit card accounts, 


nee . ge) post receipts, and keep tabs on current card 

J, balances. Plus, | don’t have to know debits or 

( (MWif@| credits because the system knows and auto- 
ey J matically does them for me. 

“I don’t have to be an accounting genius with me: ~ a 


Light. It’s so smooth and easy to handle, even Less filling accounting. 
home. And office. 


you can use it, Terry.’ $69.95 


See Your Local Retailer Or To Order Call Dac Software 1-800-992-7779 
In Texas 214-458-0038 Or In Canada 1-800-387-9674 


Money Back Guarantee: Unconditional guarantee on all products bought directly Minimum Hardware Requirements: IBM PC or 100% 1 disk drive, MS-DOS or 
PC-DOS 2.0 or later, 80 column pnnter with standard 17.1 CPI, color or monochrome monitor, 


30-Day 

from Dac Sottware (less shipping charges). fr. 
256K memory Trademarks: IBM, PC-OOS, MS-DOS. Dac-Easy trademark of Dac Software, 

CODE 123 Inc. 4801 Spring Valley Fid. Bidg. 110-B, Dallas TX 75244 54° & 3%" disks available. 





“Light’ so good, it gives me more time to spend 
on the golf course perfecting my hall of fame game? 
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THE DATA MUST GO THROUGH 
and Meridian LANSTAR* delivers. Trouble-free star topology 
and Northem Telecom experience give you an extremely 
dependable PC LAN. 
A fault-tolerant bus helps Meridian LANSTAR 
tide out virtually anything—with optional redundant transport 
| controllers and power supplies, it's almost bulletproof. 
Besides being more reliable, Meridian LANSTAR 
keeps data more secure than LANs with other topologies, 


because each PC sees only data directed to it 

Standard telephone wiring links as many as 1,344 IBM™ 
and compatible PCs up to two thousand feet from the hub. 
That's why moving the PCs is no problem at all. 

And Meridian LANSTAR runs leading PC networking 
software. 

So just remember, when the data must go through, 
Meridian LANSTAR delivers. Call 1-800-328-8800. 


wnt nocthecn 
telecom 


NETWORKING 


os $346 ShiCON 1-800-354-7330 
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TURBO PC/XT Call For Details and Other 
256K Memory, 360K Brand Name Floppy Drive, System Configurations. 
135 Watt Power Supply Slide Case, 

AT Style Keyboard, 4-10 MHz Clock Speed, 
(Keyboard Selectable}, 8 Expansion Slots 


a8 23 xe aeeuea ee 
aguas & 


28 guys 


B28 F e398 EL e LESS 


Chartmasier BPLBL. AB, AP Payroll 

‘Dugram Master Computer Associates - GL AR AP 

Energraptucs 2.0 DAC Easy Accourang 

Frestence Pus OAC Easy Payrot 

‘Genenc CAD w Dot Pil 39. In-House Accountant 

Harvard Graphics, One Wrte Pris 

(MS) Mouse (PC Meuse) wDr Halo I One Write AR AP Payot 

i AVinon Time Sips 

Map Master 

Nacroso® fuss Mouse 1.0 

Microsot Chat 3000. 

Microsoh Senal Mouse 10 . 

News Foom 

News Room Professions! 

PC Buss Pius Mouse 
New Ver }w Pant 

PC Mouse (New Ver } w Pent 

Pretmastor Pie 

Pret Shop 

Signmaster 

Turbo Graphur Too! Sox 

VP Grapher 

Werdows, Oraw'' wip An 


Easy Extra $22 
Loading Edge WP wih Spel 8 Mery 68 
Microsoft Word 4 0 ; 
Multmate Advantage It 
PFS Profeseonal Write 
‘Senart Spell Checker . 
Tube Lghtermng 

Vol quetion 3 
Vokowrtor Dears Pius 
Volhnamter Scentfc 
Webster New Word Wier 
Webster Spet Checker 
‘Wedmer Theasurut . 
Word Periect Executive. 
Work Perfect Libary 
Word Perfect (Ver 42) 
Wordstar wTutor 331 
Wordour Pro Pack 40 
‘Wordstar 2000 Ph 3.0 


seateasseacueuyzesssxsses 
3f 


Cambriege Anais: 
4 Word 

HAL. 

Lotus 12-3 Ver 201 
Cons Manuscngt 
Lotsa Report Wines 
MS Exonil 
Mumplan 30 

sa 

‘Supercak 4. 
Teen Casale 

vP Purner 


me 
s 
m 
m™ 
n 
oe 
i) 
1. 
2s 
1s 
a 
2 


Raped File. 

Revelation 

Revelation Bump Dek 

PR Base Clout (Mew Ver) 

FiBase Ext Report Writer (New Ver 
Base 5000 System V 

FiBese Graptux 

Rotter A 

VP Expert. 

VP into 


S€esuxnes selFlsieaahs 
£2 


PRagRLLIEL 
8 


Bac Compiler (Macresom) 

© Comper (Mecroscht) 
Cobo! Compster (Mecrmsoit} 
Fortran Compt (Microacft) 4.0 
Lame © Comgtee 

Macro Assembler (Microsc 
Pascal Compdee {Macrosoft) 
‘Quick Barc 40 

Run C inerpreter 

Ryan McFartan Cobol 

Ryan McFanan Fortran 
Turbo Game 

Turbo ¢ 

Turbo Jumbo Pack (New Vor } 
Turbo Pascal w 0087 & BCD . 
Turbo Prolog 

Tusbe Proiog Toolbox 


Take Two 

‘Turbo Eotor Too! Sou 
‘Untock A ot 8 Phe, 
{Untock D Phas 
i100 


Baer 
veusesussieuae 


Maxed MD-2 Qty 100 
Mase HOO On 100. 
Sony 31/2 Oly 100. 


A3eBasy 


ri We Pay he Ar 
ONLY b cide op 1010 8 Ove 550 * 
a martacturet 2 aioe Al Gumariog + 
ges 

ileal iD em -3pm Mon 


CIRCLE 123 ON READER SERVICE CARD 





Value Line's flexible, 
full-featured portfolio 


manager. 


The Value Line Portfolio Manager is flexible, full- 
featured portfolio management software. 


The Portfolio Manager is a product of Value Line, 
master of portfolio strategy. It handles most types 
of investments and as many positions and 
portfolios as your PC can hold. 


It's downright easy to use. You eae key in 
information on your portfolios. Then you combine 
it with current prices and analytical data from 
Value Line. 


A menu-driven report generator lets you design 
reports for your own special needs. Or, you can use 
any of the 10 ready-to-use reports included in the 


software. You can even download data to Lotus 
1-2-3 or Microsoft Excel spreadsheet software. The 
Portfolio Manager also includes extensive tax- 
reporting capability. 

$79 Offer 

The Portfolio Manager would set a new standard if 
priced at $400. But if you act now, we'll send it to 
you for just $79. We'll also include 2 months of 
data, worth $29 each, absolutely free. That's a 
savings of more than 40% from the regular price. 
You'll find the data invaluable in portfolio analysis, 
and may decide to subscribe to weekly, monthly or 
quarterly updates. They're distributed online or 
on disk; it will be your choice. 


Software that'll bend over 





— 


Visa 
Account # 
\ Signature 

/ Name 
Address 
Clty, State, Zip 


‘onoe every two years per household. 


: ALUE LINE 711 Third Avenue 


SOFTWARE 


beees tees ace ere SRS 


backwards for you. 


aa ry) = 
“0% 654-0508 (ext. 203) 1 
In NY, 212-687-3965 i] 
(1 Ihave an IBM compatible, at least 512K, and want the complete ) 
. Value Line Portfolio Manager with two free data updates worth $29 each. 
CO My check for $79 is enclosed. (NY residents, add sales tax) i 
O Please bill my (circle one) 
MasterCard American Express 


Purchase is nonassignable and nonrefundable. Introductory offer is available only 





















Exp Date 









NY NY 10017 
Dept. 61 
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How can you cut the time and cost 
of entering documents for editing 
with your word processing soft- 
ware? It’s easy with DISCOVER™, 
the only PC-based scanning system 
that reads a full range of everyday 
printed materials found in your 
office —for under $10,000. 

DISCOVER reads the words or 
scans the graphics — the choice is 
up to you. It reads virtually any 
typestyle, whether typeset or type- 
written, from a variety of devices 
— copiers, laser, dot matrix and 
impact printers. Multi-column docu- 
ments — even documents with 
mixed text and graphics! 

Just load the input tray, type 
“scan” and give ita name. DISCOVER 
does the rest — automatically — 
while your PC is still free to perform 
other tasks. Another Kurzweil 
exclusive. 


a al 5, a j if “ 
Kurzweil. Challenge: - 

oe re ee 
a w o 


notes to consolidated Financ! 


2 grote 


“.«« leaves its 
competition in the dust.” 
PC Magazine 10/87 


If you've rejected scanners in the 
past, remember: DISCOVER’s dif- 
ferent. It reads virtually all your 
documents, not just the perfectly 
typed originals that occasionally 
come through. And it does it 20 
times faster than the best typist. 
And more accurately. 

If you’ve never seen a scanner 
before, get ready to see something 
truly remarkable. Because DISCOVER 
is the first practical alternative 
to retyping — a new era in word 
processing. 
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DISCOVER. From Kurzweil Com- 
puter Products, A Xerox Company. 
We're part of the team that’s docu- 
menting the world — and automat- 
ing your office. 


KURZWEIL 
COMPUTER 
PRODUCTS 
A Xerox Company 


185 Albany St., Cambridge, MA 02t39 
(800) 843-8031 (in MA (6t7) 864-4700) 
FAX (67) 864-4186 
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POWER BEHIND 
A FRIENDLY FACE 


\ hen it was re- 


leased 2 years ago, Microsoft Windows 
seemed like the answer to a developer’s 
prayer. At last! Here was a graphics inter- 
face for the PC, a friendly hand that 
stretched through the black hole between 
user and operating system to deliver the 
power of DOS. Windows erased the eryp- 
tic DOS prompt from the PC screen and 
opened a route around the DOS command 
line. It booted to a new environment that 
listed programs in a colorful, easy-to-read 
window. No longer did corporate PC co- 
ordinators have to write complex 


Microsoft Windows put a graphics interface 
on the PC 2 years ago. Today, programs that operate in that 
environment have come of age—and are flexing their muscles. 
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~ It wasn’t until this fall that we 
began to see Windows 
applications so powerful that 
they could clearly challenge 
the market leaders of the 
DOS world. 


batch files to guide office personnel to their 
favorite applications. Windows put it all 
within easy reach and, at the same time, 
gave developers a common interface and 
the tools to design pull-down menus, pop- 
up help screens, and dialog boxes to make 
life even easier for users. 

Microsoft reports it has shipped more 
than | million Windows packages since the 
software was released in November 1985. 
Windows was bundled with a number of 
applications. Over the counter, Windows 
listed for $99, and its development kit sold 
for $500—its list price today. Windows 
fired imaginations. The first application 
written for it, Micrografx’s In*a* Vision, 
was actually on the market several months 
before Windows was released. Windows 
brought Aldus’s PageMaker—the popular 
desktop publishing program written for the 
Macintosh—to the PC. And, in the last 2 
years, other applications have appeared, 
including a database, a communications 
package, and a dictionary from Palantir 
Software; Windows Paint from Microsoft; 
Windows Draw from Micrografx, and 
The Whitewater Group's Actor, an object- 
oriented programming language designed 
to run under Windows (see ‘*Windows 
Shopping: Applications for the Environ- 
ment,” PC Magazine, Volume 6 Number 
11). Early this year Windows Graph, a de- 
sign package from Micrografx, and Click- 
Start, a menuing utility program, were re- 
leased. 

But it wasn’t until this fall that we be- 
gan to see Windows applications so power- 
ful that they could clearly challenge the 
market leaders of the DOS world. In Octo- 
ber, Microsoft released Microsoft Excel, 
the DOS version of its best-selling Macin- 
| tosh spreadsheet and the strongest compet- 
itor to challenge Lotus’s /-2-3 so far. On 
its heels came Omnis Quartz, Blyth Soft- 
ware’s PC adaptation of its Macintosh da- 
tabase Omnis Plus, which combines the 
power of relational and hierarchical data- 
bases ina single program. These programs 
are bundled with a run-time version of 
Windows, some, like Excel, will run only 
under Windows, Version 2.0, which was 
also released in November. 

Clearly, it’s time to take the Windows 
environment seriously. All that is lacking 
from the Windows world is a high-end, 
corporate word processing program. Win- 








dows Write, which Microsoft bundles with 
Windows, is a personal word processor 
that just doesn’t fill the bill. 

In this review, you'll read about Excel, 
Quartz, Windows Graph, and ClickStart. 
And this is only the beginning. Designer, a 
technical drawing program from Micro- 
gtafx, was announced in September but re- 
leased too late to be included in this re- 
view. Another drawing program soon to 
come to the PC from the Macintosh is /I- 
lustrator from Adobe Systems, scheduled 
for release early in 1988. 


PICKS FOR A NEW GENERATION 
These applications are truly designed for a 
new generation of computers. They run in 
graphics mode, and that means they con- 
sume RAM. Don’t even think of running 
them with less than 640K bytes. Expanded 
memory is highly recommended. Even 
then, expect the programs to be sluggish 
on a standard AT. Graphics mode pro- 
grams don’t just move characters around 
the screen, they move the pixels that make 
up the characters, and that makes them 
much slower than programs that run in text 
mode. Microsoft chairman Bill Gates ac- 
knowledges that Excel moves at only 
about one-quarter the speed of Lotus [-2-3 
when it is scrolling up or down. But install 
these programs on an 80386-based ma- 
chine and watch them go! 

The monitor you use is also critical to 
the performance of Windows-based appli- 
cations. In CGA, these programs are about 
as exciting as black-and-white TV, but call 
them up on an EGA or VGA monitor and 
their images spring to life. And these pro- 
grams use a mouse. 

Programs like Excel and Quartz don’t 
just make maximum use of new and pow- 
erful hardware; their efficient use depends 
on it. For that reason, they may not catch 
on until users upgrade their systems. Up- 
grading standard 8086 machines simply to 
run these applications would be a costly 
proposition, requiring an investment in 
monitors, memory boards, and turbo 
boards. It seems unlikely that users would 
be willing to bear that cost just to trade in 
1-2-3 for Excel or dBASE for Quartz. But 
the Windows products are poised to be- 
come a powerful force in the market as us- 
ers trade in their computers for 80386 ma- 
chines and tum to IBM’s new PS/2 family 
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PUTTING ON A FRIENDLY INTERFACE 
ClickStart brings batch file flexibility to Microsoft Windows. 


f you are eager to create your own in- 

terface for Microsoft Windows appli- 
Cations, you might want to investigate 
the new Windows add-ins from hDC 
Computer Corp. ClickStart and its com- 
panion, ClickEdit, sold together at a list 
price of $79.95, bring to Windows what 


batch files accomplish in DOS. They | 


give you the ability to create menus for 
Windows applications. The manufacturer 
is targeting the product for use in corpo- 
rate workstation environments and front- 
end VAR tumkey systems. 


ClickEdit lets you create and edit | 


menus that either execute an application 
or call other menus. Each item on the 
menu consists of an icon that you design, 
a menu selection key, and a description 
of the application. For menus and pro- 
grams, you can specify a password, enter 
a description of the next menu, create a 
help screen, and change the shape and 
color of the icon. For programs, you also 
enter information needed to find and exe- 
cute the application. 


As 
FACT FILE 


-_ 
ClickStart 

hDC Computer Corp. 
8405 165th Ave. NE 
Redmond, WA 98052 
(206) 885-5550 

ist Price: $79.95 (1n- 
cluding ClichEdir), 

plus $3 50 shipping 





and handling. 

Requires: Microsoft Windows (any ver- 
sion). 

In Short: A menu-creation program for 
Windows. Nol copy protected. 

CIRCLE B67 ON READER SERVICE CARD 


with OS/2. 

Nevertheless, Windows’ capabil- 
ities—such as Dynamic Data Exchange, 
which lets you run different applications in 
various windows and cut data from one ap- 





. Notepad — read sampie file 


116432 al 


. Communications ~ telecommunications 


. Desktop Applications ~ Windows accessories 


. Graphics — Draw and Paint ——* 


. Standard Applications — papular applications 


. Two-Way Travel — sampie menu 


. Word Processing — Write and documents 


. Utilities — useful toals 





ClickStart uses simple icons and descriptions to help you execute applications. 


ClickEdit uses Windows features to 
their fullest. It uses only two pull-down 
menus (File and Edit), so it’s hard to get 
lost or confused. The dialog box is well 
laid out, and the icon editor gives you an 
amusing vehicle through which you can 
explore Windows even if you aren’t seri- 
ously interested in creating menus. 
ClickEdit uses scroll bars to adjust the 
icon colors and the I beam to edit text. 

ClickStart is ClickEdit without the 
edit. It merely simplifies executing your 
applications. Each menu choice is dis- 
played, and you select an item by click- 
ing once on the icon. If you choose a 
menu icon, another menu window over- 
lays the first. You can return to the previ- 
ous menu by selecting its menu title box. 


plication and paste it into another—are 
strong enticements to move up from a sys- 
tem that can’t deliver those features. The 
release of Microsoft Windows/386 this 
year and the growing user interest in multi- 


If Windows products take hold, pro- 
grams like ClickStart could provide an 
attractive way of enhancing the user in- 
terface. At $79.95 it seems overpriced, 
but hDC offers volume discounts that can 
bring the price as low as $47, depending 
on the quantity ordered. That may still be 
more than some users will want to spend. 
Even without menus, many packages 
have names that are easily recognizable 
in the Windows directory, and a click or 
two of the mouse loads them quickly. 
Many shareware menu programs to load 
your applications are also available. 

ClickStart does what it promises, but 
it’s the kind of program you'd expect 
vendors to bundle free with Windows ap- 
plications. —Mike Falkner 


tasking should only increase the appeal of 
Windows applications. 


Carol Ellison is an associate editor of PC 
Magazine. 
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At last getting organized 
is painless with Nutshell Plus 


In the past, when choosing a detabase, you hed 
to sacrifice ease of use for power, and flexibility for 
progremming skills. 

lo more. 

Nutshell Plus offers you the simplicity of file men- 
egers with the potency of relational technology to 
streamline menagement of your business informetion. 

While there ere relational detabases with progrem- 
ming capebility, they're not for everybody. Not everyone 


wants to—or knows how to—program special routines 
to suit in-house needs. 
What's needed is e database for the rest of us. 
Imagine thet instead of creeting e monstrous single 
file of data, you can create logically linked files that 
pull related dete from one to another, saving you time 
and keystroking, end preventing errors from redundent 
data entry. You don't heve to program, but you can 
creete macros. 


Move dele from file lo file eulomeli- 
cally by linking up to 10 field pairs. 
Here a unique accoun! number links 


ts a 


Creale cuslomized leyouls fo suil your 
information neads and fit your busi- 
ness forms. Here are Iwo leyouts in 


Formel dela as you wish, including 
optional use of dollar sign and number 
of digile in numbers, left and right justi- 


the Chent File to ihe Order File, and a 
Producl Code links Ihe Product File to 
the Order File. 


one fie: en Order Entry Screen and an 


ficalion of dala, and five ways of dis- 
Invoice Io fit continuous-form papar 


playing the dale 


Nutshell Pius is features-rich. With it, you can elso: formules 
e Create a form letter in a field =; Read files you created with Nutshell, its flet-file 
© Print to screen to preview the exect appearence of cousin 

‘our data Visit your nearest retail dealer and try the Nutshell 
¢ Insert the current date and time with one keystroke Pius Guided Tour Disk, then buy Nutshell Plus. 
® Change field type At $295 we think you'll find e lot to like. 
° Eliminate empty space between end within records For the name of your nearest dealer carrying 

when printing Nutshell Pius, call the Canterbury International Sales 

Preset data to avoid rekeying of repetitive data Office at 1-800-637-8385 (outside of Massachusetts) 
¢ Use the exponentiation operator in calculation or (617) 881-7404 in state. 


Nutshell Plus runs on the IBM and IBM- 
compatible PC, XT, AT, and PS/2s. it RBUR' Y 
requires 384K and DOS 2.0 or higher + 
Nutshellis a regislered trademark of | Z| ternational 

zine, 


Nashoba Systems, Inc. 
Distributor of microcomputer hardware end software 
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Numbers by themselves 
mean nothing... 
understanding your numbers and 
being able to communicate their 
significance to others can mean 
everything. 
Javelin PLUS™ brings numbers to 
life with the best features of both a 
spreadsheet and an analytic 
database. For unequaled 
productivity and 
validity in 
financial 

















and markcung analysis, budgeting, 
planning, and reporting, Javelin 
PLUS helps you understand which 
of your business variables are most 
important ..how they relate to 
each other...and helps you share 
the significance of these variables 
with other people. 

Javelin PLUS’ unique 
architecture enables you to 
achieve the ultimate goal of 
analysis...understanding! 
Javelin PLUS provides you more 


valid perspectives of your business. 


You benefit through logic and data 
integrity, time efficiency anda 
unique structure for communi- 
cating information to others. 


rman : 
‘tal Sales » Vestore Sales + antares Salen © Serthere Lslen 


a | 


These quulitics are made possible 
by a central information base that 
stores data, logic, English variable 
names and notes...accessed by ten 
views that let you review and 
manipulate information in what- 
ever way is, at the moment, 
approptiate to your analysis. 
Javelin PLUS automatically self- 
documents your model and clari- 
fies audit trails so you can be 
thoroughly confident in your 
information. 

in a business world where your 
control over information and 
plans is critical, Javelin PLUS helps 
you understand how numbers 
really work...and how they'll 
work best for you. 


Javelin 


“If you 
can't afford 
to make mistakes... 
Javelin 
you need Zs 


flaws, Javelin PLUS’ unique = ne ~ confusi potential 
features, such as Formulas, Notes toca aes + Sta tedious cell manipulations. You 
can handle simple and routine 
tasks quickly and master the 
intricacies of large models. ..all 
« with the confidence of javelin 


® Numbers, formulas, 
and assumption notes 
are dynamically linked 


to English variable names 
— not cryptically coded 
cell locations — so that all 
changes are global and 
rearrangements can be 
made easily. 
* The efficiency of Javelin PLUS 
reduces total analysis time — 
increasing productivity. That 
means less chance of error caused 
by fatigue, and more opportunity 
for group discussions of computed 
information. 





If there’s no time like the 
present, why does everyone 
need everything yesterday? 
Javelin PLUS™ does the job right the 
first time. Jobs that took hours or 
days with conventional spread- 
sheet software now take minutes! 


Here's how Javelin PLUS saves 
you time...and increases 
productivity! 

* Javelin PLUS lets you make as 
many worksheets (spreadsheets) as 





you want and they are all automati- 
cally linked. You enter data only 
once. Javelin PLUS’central infor- 
mation base links ALL numbers, 





text data, dates, relationships, 
graphs, notes, as well as work- 
sheets, making manipulations easy. 
This permits remarkably quick 
report generation and lets you 
rearrange the layout of your work- 
sheets without altering logic or 
losing information. Worksheets 
can be as large or as focused as you 
need and are flexible for anything 
from quick and dirty jobs to 
formal reports for giant models. 

* Automatic consolidations of 
data. Without building new logic, 
Javelin PLUS can quickly consoli- 
date files...and you don’t need to 
match rows and columns! 


Te lh ae eh 





¢ Javelin PLUS understands time A 
built-in calendar handles fiscal and 
calendar years, and can convert 
data between years, quarters, 
months, weeks, and days. For 
example, your budget may be in 
months — Javelin PLUS automati- 
cally sums the data from months 
into quarters. 





® Interactive graphics give youthe 
unique ability to change your 
numbers by moving bars or lines. 

For example, you can draw a graph 

to create data for a forecast — the 
numbers go into the central infor- 
mation base and can be used 
anywhere in your model. 


¢ Javelin PLUS lets you use the 
same software for both modeling 
and database operations on text 
and dates as well as numbers. Now 
you can effortlessly combine, 
compare, sort, and cross tab infor- 
mation any way you like. 





When time moves more quickly 
than your current system for 
analyzing information...you need 
Javelin PLUS! 


“If you need to 
communicate your work 


to other people... 


_ Analysis is often a group process. 
Javelin PLUS™ gives you the tools 
to present and justify data that can 
be easily understood. 


Automatic, clear audit trails 
result in easy explanation 

of models. 

Javelin PLUS creates clear audit trails 
automatically. No conventional 
spreadsheet package provides 
convenient and effective docu- 
mentation of logic and assump- 
tions behind business models. 








Javelin PLUS provides flexible 
data exchange with other 
Javelin PLUS users as well as 
with conventional 
spreadsheets. 

Javelin PLUS allows users to import 
or export data, worksheets, 
macros, or entire models. This 
flexibility helps you share every- 


Javelin PLUS requirements: 

IBM PC, XT, AT, Px’2, Compaq, and 100% companbles ¢ 512K of 
memory * Two floppy disk drives or ane hard disk (recommended) * 
DOS 2 | or later version 
Additional support: 

IBM Monochiume, CGA.EGA.MCGA. VGA graphics adapters ® 
Hercules Graphics Card © Wide variety of printers and ploliers ¢ B08” 
and 80287 math co-processors ® Memory cards supporung Expanded 
Memory Specification (EMS) including Insel, AST, Orchid, Thesys. 





you want to, L 

can be reliably, easily and automat- 
ically interlinked. Javelin PLUS 
understands ASCII, WKS, WK], 
WRK, DIF and SYLK data, as well 
as PIC and PostScript™ graphics 
file formats. You are in control 
with Javelin PLUS. 

Javelin PLUS spans networks. 
Javelin PLUS utilizes local area 
network (LAN) power, including 
Novell's? Advanced NetWare™ 
3Com's* EtherShare™ and 
3PLUS™ and IBM’s Token Ring. 
Not only can you import and 
export data across these networks, 
but Javelin’s SPELL key lets you 
look into the contents of other 
Javelin models and helps guide 
you through DOS directories and 
path names. 













describe. 

You've got to see it to 

believe it.” Bill Machrone 
Publisher and Editor in-Chuef 
PC Maygane 





Javelin 


Javelin Software Corporation 
One Kendall Square, Building 200 
Cambridge, MA 02139 
1-800-JAVELIN 
(617) 494-1400 


Javelin® 1s a registered trademark of Javelin Sottware Corp 


REGISTERED TRADE 


COVER STORY JARED TAYLOR 


A NEW FACE FOR 
SPREADSHEETS 


icrosoft Ex- 
cel, the new spreadsheet program from 
Microsoft Corp., could be one of those 
milestone programs that change the way 
we use computers. Not only does Excel 
have a real chance of giving /-2-3 its most 
serious competition since Lotus Develop- 
ment Corp. introduced that program in 
1982, it could finally give the graphics in- 
terface a respectable home in the starched- 
shirt world of DOS. 

Excel is unquestionably the most pow- 
erful PC spreadsheet you can buy. Its 
graphics interface is a charmer. And Mi- 
crosoft has the muscle and determination 


Feature for feature, Microsoft Excel for the PC 
bests Lotus’s /-2-3 on power and meets it on price—at $495. 
Will this newcomer push /-2-3 back to number two? 
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to move markets. At $495, Excel’s list 
price is the same as that /-2-3's. lf Excel 
fails, it will be because /-2-3 is so deeply 
dug in nobody can bounce it out—and be- 
cause not enough people are willing to buy 
the hardware it takes to run Excel. 
Microsoft clearly had its finger on the 
pulse of PC technology when it developed 
Excel. The program glitters when run on 
new, fast, powerful systems. But users 


who run it on anything less than an 80386 | | 


may consider Excel’s reliance on state-of- 
the-art hardware a liability. Excel will ran 
on an AT but, being a graphics-based pro- 
gram, it’s slower than other spreadsheets. 
It will work ona regular CGA monitor, but 
you can’t really appreciate its fine use of 
color without EGA. And Excel consumes 
so much RAM, that you’ll need expanded 
memory to run models bigger than 180 
bytes. Excel’s future is really linked to 
how quickly users become enamored of 
and ready to invest in the newer, more 
powerful systems. 


FLASHY LOOKS For people who cut 
their teeth on /-2-3 and have never played 
with a Mac, Excel looks more like a video 
game than a serious spreadsheet. It comes 
with a nun-time version of Microsoft Win- 
dows, so it has cheery colors, scroll bars, 
icons, and menu bars. But users will soon 
discover the beauty of Windows. Since it 
treats the whole screen as graphics, you 
can have different spreadsheets and charts 
in different parts of the screen and you can 
change nearly everything about the way 
anything looks. 


BE ic 7 FILE 


Microsoft Excel 
Microsoft Corp. 
16011 NE 36th Way 

Redmond, WA 98073-9717 

(206) 882-8080 

List Price: $495 

Requires: AT or 386-based PC, 640K 
RAM, hard disk. color/graphics monitor, 
DOS 3.0 or later. EGA. expanded memory, 
and mouse recommended. 

In Short: A powerful, full-featured, graph- 
ics-interface spreadsheet that could seriously 
threaten /-2-3. Not copy protected. 
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_ ($1, 219), 





$5, 125 


Behind the Microsoft Excel control panel that lets you choose screen colors is a spreadsheet that 
illustrates your ability to adjust the height or rows and show cell contents in color. 


If you want to draw attention to a num- 
ber, you can write it in boldface, italics, or 
large type. You can change its color or font 
style, underline it, put a shaded back- 
ground behind it, or draw a border around 
it. You can make Excel display negative 
numbers and zeros in special colors. You 
can adjust column widths and row heights 
in extremely small degrees. If you like, 
you can turn off the whole row-and-col- 
umn grid or paint it any of eight different 
colors. You can even change the colors of 
menu bars, window borders, and scroll 
bars. And if you think all that graphics in- 
terface paraphernalia clutters the screen, 
you can get rid of most of it. 

You perform most of this magic by 
choosing items from Mac-style pull-down 
menus and dialog boxes. This is the inter- 
face the mouse was made for, but you can 
use Excel without a mouse. There are plen- 
ty of shortcut keyboard commands, either 
to open menus or to go straight to the 
choice you want. Excel uses all the func- 
tion keys for this—in combination with 
both the Shift key and Ctrl-Shift—as well 
as obscure combinations like Ctrl-Shift- 
Spacebar. Even veteran mouse users will 
find some of these combination key com- 





mands handy, though they won’t have to 
learn as many of them. 


ESSENTIAL FUNCTIONS = Excel is 
stuffed with features. It has 131 built-in 
functions—41 more than /-2-3—includ- 
ing little gems like fact(), which gives the 
factorial of a reference, and product(), 
which multiplies all references by each 
other. If these 131 aren’t enough, you can 
design your own functions by writing spe- 
cial macros. In all cases, when you need to 
enter a function, you can call up a list of 
them, in alphabetical order, and paste 
them right into the spreadsheet. You sim- 
ply click the mouse on the edit menu to 
bring up the selection of Paste functions 
available to you. Click on the one you 
want and the function appears in the edit 
line of the spreadsheet. This is a handy fea- 
ture that both reminds you of proper syntax 
and eliminates typos. 

Display formats are just as versatile. 
Excel gives you 21 standard formats and 
lets you design more. Telephone format, 
for example, might add parentheses, 
spaces, and hyphens, while you entered 
only numbers. Lira format (or US Budget 
format) could throw away the last nine dig- 
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its and display all numbers in billions. You 
can choose any characters, in any color, as 
prefixes or suffixes to numbers. To design 
your own display formats, you can either 
edit a standard format line or write a string 
to indicate an entirely new format. 

A wonderful gift to the user is the Undo 
command. This feature alone is practically 
worth the purchase price. A related com- 
mand saves time by repeating the most re- 
cent command. 

Other nice touches make it easy to build 
spreadsheets. If you want to enter the same 
or similar formulas in every cell within a 
group, you can do it at a single stroke. 
Highlight the cells, write the formula, and 
hit Ctrl-Enter instead of Enter. Relative 
references are adjusted and absolute refer- 

| ences stay absolute. The Copy command 
also comes with nifty options. You can 
add the source range to the destination 
range (or subtract, multiply, or divide) or 
copy only values or formats. 

Still another excellent feature lets you 
edit long cell entries in their entirety. Most 
other spreadsheets force a string off one 
edge of the screen if it gets longer than a 
single line. In Excel, the editing window 
automatically grows, one row at a time, to 
hold giant formulas. 

Cell naming is especially well done. If 
you have data with labels down the left col- 
umn and along the top row, you can high- 


light the whole matrix and name every cell | 


in it. Each cell at an intersection of a col- 
umn and row gets a unique name, such as 
March Expenses. You can use these names 
in formulas and, as with functions, when 
you need them you can paste them into 
your spreadsheet from a list. 

Excel can build little databases almost 
exactly the same way /-2-3 does, with re- 
cords strung out in single rows. You ma- 
nipulate them with criteria ranges, extract 
ranges, sort keys, and so on. A handy ad- 
vance over 1-2-3, though, lets you enter 
data into pop-up windows that look like la- 
beled forms so that you don’t have to type 
in new records row by row. 

For sophisticated applications, Excel 
gives you array math. This means that with 
a single formula you can multiply one 
group of cells by another group of cells and 
add up the results. In other spreadsheets, 
an operation like this would take a great 
many different formulas. 


| 





Pe 


Excel versus 1-2-3: 
Summary of Features 


Excel 
$495 


SPREADSHEET CAPABILITIES 


256 x 16,384 Msx. work sres: 


colamns x rows 
Uses 80287 
Can vary row hsight 
Hides rows 
Hides solamss 
No. of spilt screens 
Merges contents 
Lisks spresdsheets 
Calis user-writtan progrems 


Undo 
No. of functions 
Customizes functions 
Formuis error values 
Performs misimail recaic 
Guspsnds ressis 


40 Max. ne. of characters per cell 
Cell protection 
Ability to hide contents 
Coll ensotation 
Track depsndencies 


No. of statements 
Learn mode 
Runs 7-2-3 macros 


Cas display grephs with 
sprendsheets 


Displays colors snd fonts 
Priots (rom scrasn 
Offers print preview mods 


7 No. of greph typss 
Supports mouse 
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$485 


256 x 6,192 


oo@recoe 


FUNCTIONS OR FEATURES 


oo=-080 


CELL CONTROL 


oo5ees 


MACRO LANGUAGE 


eos 


ON-SCREEN CONTROLS 


ooo 0 













First we wrote a wish list.Withhelp 7, \ menus, There’ also a Hot 





from the 500,000+ people who've Print feature that prints out 
already chosen MultiMate® for ® memos at the touch of a key. 
word processing. Which all adds up to a 
We also had help from fast start and an equally 
a whole new generation of fast finish. 
users. Professionalsand — // \ We Let You Directly Merge 
managers who want quick With Another Bestseller: 
results from the software \\ | dBASE. 
they use. We've made it easier 
WeGaveItA Hot Start A than ever to merge directly 
And Finish. St ZZ with dBASE’ files. So you can 
The result is MultiMate ——— generate loads of personalized form 
Advantage II. letters. And preview them on-screen 
with the dBASE data 
in place. 

You can even 
import ASCII files 
directly, or use file con- 
versions with other 

; popular software. 
tied bong Indie Antuibes econghoniouork “ace MultiMate also sup- 
leg ee ports over 400 printers, 

Within seconds of booting including the latest lasers. 
up, its Hot Start feature lets Your choice of fonts 
you create and edit simple has increased as well. 
memos without fussing with Now up to 26 fonts in 





“In Colorado, call (303) 790-4900, Ext. 231 Trademarks/owner: MultiMate/MultiMate International Corporation, an Ashton Tate 


we 
bestseller. 


a single document, with 18 downloadable. | Weve also added a sorting capability 














We Made It Easy To Read. that many are calling the best in the 
Understanding and learning business. And an undo-delete feature 
MultiMate is easy Led you use se the that lets you bring back the passages 
i you thought you 
| didn't want. 

j Finally, when 
you're ready to print, 
our new Preview 
mode shows how 

Oo me your pages will look. 
acces pve ai wh hang ar rei orcronse heorignalineetrant) With headers, footers 
new optional pull-down menus. So is and footnotes all in place. All of which 
day-to-day operation. gives you total flexibility. So you can 

But maybe you're familiar with the tackle simple jobs simply. Right off the 
original MultiMate interface. Never bat. And stil handle the big jobs. 
fear. It’s still there, with — For the name of your 
all the power you need to § nearest authorized 
tackle the toughest word Mu Ashton-Tate dealer, or for 
processing jobs. more information about 
Whichever interface corporate training, call 
you choose, you now get (800) 437-4329, Ext 231* 
fast page-to-page scrolling And learn how a good 
with visible page breaks. rewrite can improve even 
Plus search and replace is the best of bestsellers. 
15 times faster and lets you 
go forward or backward. SN ASHTON TATE’ 


company: dBASE, MultiMate Advantage II, Ashton-Tate/Ashton-Tate Corporation. © 1987 Ashton-Tate Corporation. All rights reserved. 
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a File Edit Formula format Data Options Macro Window 


a __igiiis 

Wilson Rabert 

Andraws ‘Sarriet 
Janes 


ciry 
‘Dallas 

Fert Vorth 
iNew Orleans 


STATE 
Taxas 
Texas 
La. 
La. 


FIRST: 
CITY: 
STATE: 


Divine: 


R 








or Helo on dialog settings, pre 


When you define a range as a database, Excel automatically uses column headings as field names 
in the database. The contents of the cells become the entries. 


af 1] 
ia Sales Projection (based 
OTM 


Beste 
Clear. >. Del 
Baste Speclel... 
Besta Link 
$25,000 
$13,000 
$7,000 
$19,000 


$7,210 
19,570 
64000 65920 


$50,000 
$12,000 


$50,000 
$12,000 


$60,120 





$2,200 


The edit menu is displayed in this Excel screen, which shows a spreadsheet in the right window and 
macro script in the left one. 


If you need to do consolidations, Excel 
lets you write formulas that refer to cells in 
other spreadsheets. A nasty kink in this 


feature, though, is that if a formula refers 
to more than one external spreadsheet, all 
the spreadsheets have to be in memory. 





You'd usually want to do consolidations 
only because you had a lot of different 
spreadsheets. Unless you had loads of ex- 
panded memory, your roll-up model might 
not fit in RAM. 

If you do have huge spreadsheets, 
though, Excel takes the agony out of 
lengthy recalculations. Instead of stupidly 
grinding its way through the whole sheet 
recalculating everything, Excel updates 
only formulas affected by the latest 
changes. Just as helpfully, Excel doesn’t 
freeze your machine while it’s recalculat- 
ing; start typing and you’re back in con- 
trol. Excel starts recalculating again once 
you're finished. 


AUDITING TOOLS § Excel gives you a 
whole bagful of tricks to keep bugs out of 
your spreadsheets. For example, you can 
attach notes to any cell, explaining the rea- 
soning behind a value or formula—a fea- 
ture that you can add to /-2-3 by buying 
one of the cell notation add-in products on 
the market (See ‘‘Scratch Pads and Anno- 
tators: TSR Notes to Yourself.’’) Another 
wonderful feature lets you find all the cells 
that depend on a particular reference, or all 
the cells the reference depends on. You 
can get a list by cell address, or if you like, 
Excel will highlight cells right in your 
worksheet. If you find you’ve made a con- 
sistent reference error, you can fix every 
occurrence at a stroke by using the search- 
and-replace command, which works on 
formulas as well as labels. 

Another great troubleshooting tech- 
nique lets you pick a range of cells and 
highlight, say, all the formulas, or con- 
stants, labels, logical statements, or error 
cells. This is a quick way to see whether a 
label or a constant has sneaked into a block 
of cells that is supposed to be all formulas. 
Even better, you can check for formulas 
that don’t fit a pattern. If a whole range is 
supposed to multiply the cell to the right by 
the cell above it, you can instantly spot an 
oddball that doesn’t. This is a marvelous 
way to check for consistency. 

With all these auditing techniques, if 
you ask Excel to highlight offending cells, 
you may want to see more of the worksheet 
than usual. Excel has a preview feature, 
which lets you squeeze your spreadsheet 
down to tiny type that is 4, 5, or 6 points in 
size, instead of the usual 8- to 25-point size 
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Enicrosefe Excel[y 


FIRST 

Robert 
‘Andrews Harriet 
Lisouri Janes New Orleans 
Dalin ‘Bill Shreveport 
Venditto ween Staten Island Ne 
Pastrick Samuel Manhattan 


city 
Dallas 


$3,521 Fort Worth 


$1.812 
$4,107 
$3.145 
$3.622 
$4,522 
$3,211 
$3,312 


$3,211 
$3,451 
$1,021 
$2.894 - 
$3.120 


$4,831 Sheet 


$5,310 
$4,821 


#REF! $6,833 


_ 94.987 $2,811 


$3,407 


Excel makes it easy to transfer data. Here we cut a range from the spreadsheet on the left of the 


screen and pasted it into the spreadsheet on the lower right. 





For Help on dialog settings, ress Fl 


The preformatied line chart type in reverse video has been selected as the format for the active 
chart. In the background are different Excel charts, all displaying the same data. 


that you usually work with. Of course, the 
smallest type is much too small to read, but 
you can see six normal screenfuls at one 


time. You can still make use of all of the 
normal spreadsheet functions in this bird’s- 
eye view, which allows you to examine the 





overall structure of your spreadsheet. 

Even if you're not thinking about audits 
or maintainability while you build your 
model, you can use the Apply Names 
command to make things much easier for 
anyone who comes later. By giving the 
key values in your worksheet useful names 
like back_orders or tax_rate, you can force 
every formula in your model to display 
names rather than cell references, making 
your logic much clearer. 

The Precision as Displayed option is 
another great way to reduce errors. It en- 
sures that if you format your data with two 
decimal places, that is the value Excel 
stores internally—not some |2-decimal- 
place monstrosity. This means you never 
have rounding errors or tables that won’t 
cross-foot. 

If you do make mistakes, Excel has 
eight different cell error messages to tell 
you what you did wrong. #DIV/0 obvi- 
ously means you tried to divide by zero, 
and #NAME? means you used a range 
name that Excel hasn’t heard of. 


GRAPHING AND PRINTING True to 
its graphics orientation, Excel lets you 
draw lovely charts and graphs. It gives you 
seven basic types, such as bar, line, and 
pie, and 44 different variants on these ba- 
sic types. You can pick these different for- 
mats from a charting gallery, just as you 
choose commands from a menu. You can 
adjust colors, patterns, labels, and chart ti- 
tles. If you want to emphasize a value, you 
can even draw an arrow to it. 

But the best thing about Excel graphs is 
their intelligence. If you highlight a data 
matrix, with labels across the top and 
down the left-hand column, Excel under- 
stands that the numbers should be data 
points and that the labels should run along 
the two axes of the graph. Excel saves you 
time by arranging all this information the 
way you would arrange it yourself. You 
can then add graph titles and other text in 
the colors and fonts of your choice. If you 
want to examine a graph while you work 
on the spreadsheet that contains the data, 
you can squeeze the graph off in a window 
at the comer of the screen where it will re- 
scale and redraw itself. As the data 
change, the graph changes. 

Excel drives most common printers and 
plotters, and gives you the usual options of 
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® MICROSOFT EXCEL 


CARE TO CUSTOMIZE? 


From its file structure to its macro language, Microsoft 
Excel is a powerful developer’ s tool. 


ne very important reason for the 
PC’s success was open architec- 
ture. By building a modular computer 
with an expansion bus, !BM made it easy 
for people to plug in their own hardware. 
This gave the machine tremendous flexi- 
bility and took it in directions IBM never 
* thought of. 

Microsoft has tried to design Micro- 
soft Excel the same way. From its file 
_ structure to its macro language to its in- 
terprogram communications protocol, 
Excel was built to be customized. Micro- 
soft has tried to give independent devel- 
opers the tools to take Excel in as many 

| directions as they took the 1BM PC. 
Anenormous amount of development 
work can be done with the macro Jan- 
guage alone. Custom menus and dialog 
boxes are obvious, flashy ways to make 
it easier to build models that someone 
else is going to run. The big headache in 
applications development, though, is an- 
ticipating al! the crazy things a complete 
stranger—the user—might do. A good 


application has to be ready for anything, | 


and Excel gives you many ways to cope 
with user craziness. 

One is a whole series of reconnais- 
sance functions that tell you what’s hap- 
pening in the worksheet. You can find 


specifying headers and footers, page 
breaks, titles, and the number of copies. 
One of its slickest features lets you pre- 
view a print job if you're not sure what it’s 
going to look Jike on paper. You get a 
screen image of the printed page in tiny, 
unreadable type, but you can pick a spot 
and zoom in on it if you need to check the 
text. 

1f you have the right hardware, you can 
print a spreadsheet with just as much color 
and style as Excel can use to display it. 
With a laser printer and the right font car- 
tridges, you can build a spreadsheet that 
not only figures your taxes, but prints out a 





out a document’s name, what directory it 
came from, whether it’s protected, what 
kind of charts it contains, how many co}- 
umns and rows it uses, its recalc mode, 
and more. Perhaps most important for 
developers, you can check if anything 
has happened to the worksheet since it 
was fast saved. You can get equally de- 
tailed information about individual cells: 
whether they’re values or labels, under- 
lined, boldface, hidden, centered, and so 
forth. 

This information means your macros 
don’t have to run blind, hoping and pray- 
ing that the user will do the right thing. 
You can check on what he did before and 
branch accordingly. 

1f you write in C or FORTRAN, you 
can use the Register and Call macro com- 
mands to run your own programs. If, for 


example, you had written a routine todo | 


Fourier transformation or to generate 
Mandelbrot patterns, you could call it 
from within Excel with a macro. Register 
and Cal! can be dangerous. Since you are 
actually adding them to Excel’s internal 
command stack, if you don’t use them 
right, they can nun wild and blow up your 
application. 

If you are building an application to 
tun under Microsoft Windows, Version 


perfect copy of a 1040 form, complete 
with lines, fine print, and shading. 


MACROS AND MORE Ai! the power of 
Excel is at the disposal of what is clearly 
the most sophisticated spreadsheet macro 
language available. Macros stay in sepa- 
rate macro worksheets, which means you 
can use the same macros on any number of 
different models or even on a series of 
models in succession. While they're run- 
ning, you can hide macro sheets or reduce 
them to icons to keep your programs se- 
cure. 

For automating simple, repetitive jobs, 


| 2.0, you can use dynamic data exchange 
| (DDE). Think of DDE as a software bus, 
analogous to the PC’s expansion bus. It’s 
a channel for linking different programs 
and making them work together. Since 
Excel can take DDE instructions as well 
as give them, you can make Excel just a 
smal! part of a Jarger application. You 
could use it as the calculation engine for a 
financial analysis or database program 
and run it automatically only when nec- 
essary. It would pass results back to the 
main program via DDE. DDE is custom 
integration: you get the benefits of inte- 
gration without being locked into mod- 
ules you didn’t choose. 

Finally, even at the unglamorous lev- 
el of file structure, Excel has kept its ar- 
chitecture open. Its files are in binary 
form and as machine independent as pos- 
sible. Files from one environment are 
| meant to work in any other. Version 2 of 
Excel for the Macintosh, for example, 
will use the same file format. The file 
specification is public, so you can start 
work right now on utilities that manipu- 
late Excel data. 

Excel comes with all the tools you 
need to turn out custom applications slick 
enough to slide uphill. Now all it needs is 
a user base.—Jared Taylor 








you can record keystrokes and mouse 
clicks directly as macro script. For com- 
pilex programming, you can use any of an 
astonishing 355 commands and state- 
ments. Macros can be set to run at particu- 
Jar times, when you open or close a file, or 
when certain data change. They can tell 
whether a mode! has been changed since it 
was last saved and what subdirectory it 
came from. You can even write macros 
that remap the entire keyboard to the char- 
acters—or macro routines—of your 
choice. 

1f you build custom applications, you 
can write macros to build menus, help 
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screens, and dialog boxes that are just as 
powerful as those that come with the pro- 
gram. Even when your applications use 
Excel’s native menus, if there are certain 
commands you don’t want users messing 


with, you can take them right out of the 


menus. For virtually bombproof applica- 
tions, you can build models that accept 
data only from dialog boxes. 





w At the very least, Excel 
should put the fear of 
God into Lotus 
Development Corp. 


The macro language is also your gate- 
way to interprogram communication. 
With Excel running under MicrosoftWin- 
dows, Version 2.0, macros can load other 
Windows programs and send command se- 
quences to them. At an even deeper level, 
Excel can establish two-way communica- 
tions links with compatible Windows pro- 
grams, in a procedure called dynamic data 
exchange (DDE). With DDE links, Excel 
can act either as a client or as a server. 
Each program has access to the others’ 
command primitives and can share memo- 
ry objects. 

As an example of DDE, you could 
write a macro that tells Excel to load a 
communications program at a certain time 
of day. Excel would then tell the comm 
program to dial up an on-line stock quote 
system and feed updated quotes to Excel. 
At certain price points, Excel could tell the 
comm program to dial a broker and place 
an order. DDE is likely to be at the heart of 
many multitasking applications running 
under OS/2. 

Finally, in a feature strictly for pro- 
grammers, the macro language has com- 
mands that let you run FORTRAN and C 
routines you have written yourself. You 
can also use these commands to call rou- 
tines from the Windows library. 


HELP, MANUALS, AND TUTORIALS 
For users who are not going to write their 








ough set of help screens, manuals, and tu- 
torials I have ever seen. There is an on-line 
manual that gives information on any top- 
ic, as well as context-sensitive help. You 
can turn the mouse pointer into a question 
mark, move it onto anything on the screen, 
and get help on that. There are even special 
help screens for /-2-3 users. If you know 
how todo something in /-2-3, the program 
tells you how to do it in Excel. 

Excel’s on-line tutorial and reference 


| manuals are excellent. The tutorial gently 


coaxes you through realistic Excel ses- 
sions, and the manuals are clear and well 
organized. 


INSTANT HIT? = What could keep Excel 
from becoming an instant hit? Two things. 
The first is Excel’s hunger for hardware. 
Graphics-based programs are naturally 
slower than character-based programs, so 
Excel is a sloth on a regular 8088-based 
PC. It runs all right on an AT but doesn’t 
really get frisky unless you move up to an 
80386. Even then, it doesn’t have /-2-3’s 
satisfying snap. Also, though you can min 
Excel with a regular CGA monitor, any- 
thing less than an EGA is ugly. Finally, 
Excel isa RAM hog; you'll need expanded 
memory to run models bigger than 180K. 

Feature for feature, Excel is far better 
than /-2-3. Excel can read 1-2-3 work- 
sheets and translate /-2-3 macros. Its spe- 
cial help for J-2-3 users should make it 
easy to make the switch. Even so, many 
Lotus jockeys would rather fight than 
switch—and many of them have 4.77- 
MHz mono PCs that couldn’t run Excel 
anyway. Besides, Lotus is working on Re- 
lease 3.0 of 1-2-3 right now. Though it 
won’t be graphics based, Lotus has time to 
copy some of Excel's best features. 

All the same, Excel is just too good not 
to have a fighting chance. At the very 
least, it should put the fear of God into Lo- 
tus Development Corp., and we’ll all ben- 
efit from that. And once people realize 
there are alternatives to /-2-3, they might 
consider some of the other fine programs 
now available. (See ‘*Challenging /-2-3 
on Price and Power,”’ PC Magazine, Vol- 
ume 6 Number 18.) Spreadsheets have 
been a one-product market for too long. [8 


Jared Taylor is West Coast editor of PC 
| own © routines, Excel tas the most thor- | Magazine. 7 


PAG pacer Ph ae a 
il 


The Fast Cure 
For A Slowing 
Hard Disk 


Disk Organizer 


“Vopt Is something of a 
miracie. It performs its disk 
reorganization chores in 
seconds, Instead of the 
minutes end even hours some 
other utilities can take. 

8 bargain, Vopt Is fast, safe, 
affective, and even fun to use. 
What more could you want?” 


Glenn Hart, PC Magazine 

f... May 12, 1987, Page 36. 
“The overall efficiency of my 
computer system was signifi- 
cantly improved.” 


William G. Harrington, 
The National Law Journal 
June 29, 1987, Paga 14. 


Vopt gives you faster hard disk 
access in seconds! 


When DOS creates a file, It 
scatters file fragments over the 
disk surfaces. It takes time to 
collect those fragments when you 
need the data, so your system 
runs slower and slower as your 
files grow more fragmented. 


Voptorgarizes your Mes Whe way 
DOS should have written them— 
contiguously--so file retrieval is 


easy and fast! 
$3 shippino/handling. 


$49.95 CA add 6% sales tax. 


GOLDEN BOW SYSTEMS 


2870 Fifth Avenue 
Suite 201 
San Diego, CA 92103 


619/298-9349 





Vopt operates with DOS systems, inciuding 


PS/2, with 512Kb RAM. 
Vopt is a trademark of Gokien Bow Systeme. 
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SAVE TIME and MONEY 


2 WITH SPEED. 
= Our HC Series disk drives have typical average 
= e access times of 16ms and data transfer rates of over 
eeu QOOKB/sec., (5 times faster than standard units). 


WITH CAPACITY. 

bop from 40 to 310MB allow you to run 

olga store large amounts of 
data, and sail leave room for growth. 


WITH A 3-YEAR WARRANTY. 

50,000 hour MTBF rai betel industry's 
only 3-year warranty, luces the risk of drive 
failure and the associated financial exposure. 


Contact our mass storage specialists at: 


CORE’ Intemational Inc. 4 
7171 North Federal Highway 

Boca Raton, Florida 33487 

305/997-6055 


Regional offices in Stamford, Connecticut: Los Angeles, California; 
Paris, France; and London, England. 
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COVER STORY MIKE FALKNER 


CROSSING THE 
GREAT DIVIDE 


WwW... 


duction of Omnis Quartz, a new database 
package that runs under Microsoft Win- 
dows, Blyth Software joins a small but rap- 
idly growing group of software developers 
that have brought their Macintosh products 
to the IBM PC. Founded in 1982, Blyth 
Software introduced its first product, Om- 
nis 3 for the Mac, in England and brought 
it to the United States in 1984. Quartz, pat- 
terned after Omnis 3 Plus (the latest Mac- 
intosh version), comes to the DOS world 
with more functions and features than Om- 
nis 3 Plus currently has on the Mac. 


It was Omnis on the Mac. Now 
Blyth Software brings its database package to you—through 
Windows—as Omnis Quartz on the PC. 
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You install Quartz ina subdirectory. As 
with most Windows products, any com- 
mand can be accessed by using a mouse. 
And you don’t have to deal with screen and 
printer definitions since those are supplied 
by Windows. 

Quariz is large. Its main module and an 
overlay module will consume almost 
500K bytes of your disk. You must nun 
SHARE, a DOS 3.x program that allocates 
memory for file sharing, before Quartz 
will execute. You can then start Quartz in 
Windows by typing the command WIN 
QUARTZ or by double-clicking the 
mouse on QUARTZ.EXE. 

The screen will look familiar to anyone 
who’s seen Omnis on the Mac. There are 
menu choices for File, Edit, and Options. 
You can add new menu choices as needed 
to change layouts and reorganize files. 

Quartz holds everything associated 
with a given application—files, screens, 
and reports—in two files. One ends with a 
-QD1 extension and contains data for all 
the files in an application, and the other 
ends with .QAP and holds all the formats. 
An application called SALES, for exam- 
ple, would have a file called SALES.QAP 
where screens and report formats for cus- 
tomers, invoices, and inventory items are 
stored. Another file, SALES.QD!, would 
contain the actual customer, invoice, and 
inventory information. 


HIERARCHICAL VS. RELATIONAL 
Quariz is a hybrid—a cross between a hi- 
erarchical database and a relational data- 
base. In a hierarchical database, data in 
one file is related to data in other files 
through a series of pointers. Information 
isn’t duplicated. This saves file space and 
speeds up data retrieval, but also makes it 
difficult to reconstruct a file that becomes 
corrupted; you may have to read many rec- 
ords to find the last data item in a series. In 
a relational database, such as Ashton- 
Tate’s dBASE III, data that relate two or 
more files are stored in each file. This in- 
creases the size of the file and, often, the 
time it takes to retrieve records. Because 
they are recorded twice, however, the rela- 
tionships among the data are often easier to 
maintain and re-create. 

Quartz establishes the connections by 
assigning an internal record sequencing 












ma F ACT 
Omnis Quartz, Version 1.0 
Blyth Software Inc. 

1065 E. Hillsdale Bivd., #300 
Foster City, CA 94404 

(800) 843-8615 

(800) 223-8050 (in Calif.) 
(415) 571-0222 

List Price: $795 

Requires: 640K RAM, hard disk drive , 
EGA or CGA graphics monitor and display 
card, DOS 3.2 or later. Mouse recommend- 
ed. Windows run-time module is included 
with the package. 

In Short: An impressive database package 
for system developers and sophisticated users 
that takes full advantage of the capabilities of 
Windows. 
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base. When another file is connected to 
that database, each record will contain the 
RSN of the item it relates to. In effect, 
Quartz stores pointers in the fashion of a 
hierarchical database, speeding up retriev- 
al times. But like a relational database, it 
also stores a common data item, the RSN, 
in each record. This increases the file size a 
bit, but not as much as if Quartz duplicated 
data. 

When you first load Quartz, you're pre- 
sented with a window showing all the 
available applications. You must select 
one from the list or devise one through the 
Create New Application option. This cre- 
ates a new application file where you can 
begin building your database with any of 
five Quartz formats: File Format, which 
describes the data fields for each file in the 
application; Layout Format, which defines 
the appearance and characteristics of the 
screen through which you'll enter data; 
Report Format, which defines the reports 
you want; Search Format, which allows 
you to limit the records that you will print 
in the report; and Menu Format, which 
helps you to customize your application 
with your own menus. 


TABTOENTER Youcan use either the 
keyboard or mouse commands to move 
around the format screens. You can click 
the mouse on each question or use the Tab 


wattiver (RSN) to every record it a dala- 1 key vo move from section to stciiun chous- 1) and hit Rewom, which marks the file with 











ing your options. The Windows | beam is 
used to add and edit information, and there 
are shortcut keys for many of the pull- 
down menu choices. Instead of using the 
Return key to enter data, Quartz uses the 
Tab key. Return is used only when you’ve 
finished with the data and want to write it 
all into a buffer. This is a convention used 
in all Windows products, but we found it 
annoying. The Return key is the conven- 
tion used to enter data in most other soft- 
ware on the market; by now, users are con- 
ditioned to it. 


FORMATTING FILES = You need to 
create a file format before you create 
screens and reports and actually start the 
application. After you select File Format 
in the Options menu, Quartz opens a win- 
dow where you select a file to edit—or you 
can choose New to create one in another 
window, where you would enter a format 
name of up to eight characters. When you 
finish, you are taken to a File Format field 
definition screen, where you can add up to 
120 fields. Hitting the Tab key takes you to 
an area below the definitions, where you 
enter a field name of up to 15 alphanumer- 
ic characters. Another Tab takes you to the 
Field Type area, where you define the field 
as either text, numbers, Boolean (yes-or- 
no) entry, date, time, or a record-sequenc- 
ing number. Tab again and you get to an 
Index Box, where you can sort fields. Fi- 
nally, you enter a number to define the 
field length and hit Return to finish the def- 
inition. 

Then you select the Save Changes op- 
tion or Ctrl-S in your Amend menu, but 
Quartz will not actually save the changes 
until you leave the application or exit 
Quartz. If you’ve made an error ina defini- 
tion, you can select Undo Changes from 
the menu and the last format saved will re- 
place the current one. 

If you need to relate two or more files, 
you must do this before you add informa- 
tion; otherwise, the information you enter 
prior to establishing the relationship won’t 
be linked. To establish the relationship, 
you first add a sequence field in your data- 
base to hold the RSN. Next, you select Set 
Connections in the Amend File menu, and | 
Quartz displays the other files in the appli- 
cation. Then you select a file to connect | 
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an asterisk. A click on OK establishes the 
connection. 


DESIGNER LAYOUTS Quartz gives 
you no automatic screen displays, so you 
must create a layout format before you 
continue. You do this by selecting Layouts 
at the Options menu. A window appears 
listing all existing layout options. As with 
the file formats, you can edit an existing 
layout or select New and enter a layout 
name; this, like all other format names, is 
limited to eight characters. Quartz won’t 
let you reuse a format name, so Blyth sug- 
gests using F for files (FWIDGETS), L for 
layout (LWIDGETS), R for reports 
(RWIDGETS), and so on. The idea isn’t 
bad for small applications, but it can be 
confusing in a larger application where 
you have 12 reports, for instance, that you 
have to name RSLSDEPT (sales by de- 
partment), RSLSDPSM (sales by depart- 
ment and salesman), and RSRGDPSM 
(sales by region, department, and sales- 
man). The eight-character restriction lim- 
its flexibility. Quartz should let you enter 
descriptive names so that each application 
is easier for the user to understand. 

The layout format is simple to design. 
Your current cursor position is indicated 
by both a rectangular cursor in the format 
window and a small window at the bottom 
of the screen. To place text, you click on 
its intended screen position and start enter- 
ing information. If you double-click at the 
position, Quartz opens a field definition 
window and you define the position as a 
data entry field. Once a text item or a field 
has been defined, you can move it by using 
Ctrl click-and-hold on the left side of the 
field. To increase the size of the field or 
text, use Ctrl click-and-hold to stretch the 
Tight side of the field. You can also select 
an area on the screen and have Quartz 
draw a rectangle around it. 

A Quartz entry field accepts data, and 
you can give it attributes such as uppercase 
only, no negatives, unique index, blank 
when zero, and display in a color. 

A display field only displays informa- 
tion; it can’t be edited. A check-box field is 
used to ask yes/no and true/false questions; 
Quartz displays a square box where an X 
can be inserted by hitting the Spacebar or 
clicking the mouse. You can also choose 


from Radio Buttons or Push Buttons. A | 
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Quartz gives you a field definition window to help you define entry fields. The field definitions 
are shown at the top while field names, field types, and field length are entered below. 


Radio Button (the Windows name for a cir- 
cle on the screen that changes to black 
when you select it) is used when you want 
many options displayed on the screen with 
only one choice permitted. Push Buttons, 
another Windows name, each execute a se- 
Ties of predefined commands such as In- 
sert, Edit, and Delete, or any other series 
you attach to them. List Fields lets you de- 
fine your own window, where you can 
scroll through different items in your data- 
base. By clicking on one of the lines in the 
list, you can instruct Quartz to display the 
detail of that record. 

Each layout can have up to 12 screens 
associated with it. The PgUp and PgDn 
keys move you from one to another, and 
the Windows List command in the Amend 
Layouts menu moves you quickly to a spe- 
cific screen. You can position your layout 
windows anywhere on the screen and ad- 
just the window size to fit the needs of the 
application. Again the Tab key moves you 
from question to question, and you can se- 
lect and edit fields with the mouse pointer 
and the I beam. 

After all that work, you are finally 
ready to enter information. Once you have 
taken the time to set up the screens, Quartz 


does produce attractive formats, but it pro- 
vides no automatic screens for users who 
wish to short-cut that step. 

To enter data, you first select the Data 
menu and choose Set Main File so that 
Quartz knows where the data should be 
saved. You select a screen layout from the 
Options menu and the entry fields become 
active. Each addition or change to the data- 
base must be initiated with a command 
from the Data menu, such as Insert, Edit, 
and Delete, or with the shortcut keys (Ctr-I, 
Ctrl-E, and Ctrl-D). 

The Tab key moves you from field to 
field as it did in the format definition 
screens. You store the information by hit- 
ting a Return anywhere on the screen, and 
if you accidentally use Return too early, 
you must issue an Edit command to com- 
plete the record. Once you've found a rec- 
ord, you can use commands in the Data 
menu to display the previous and the next 
record in the database. 


CONSTRUCTING REPORTS § Reports 
are easy to develop using the report format 
window. From the Options menu you select 
Reports, and all existing reports are dis- 
played in a window. A click on New creates 
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THE WORLD ACCORDING TO FELIX. Everybody has their own taste in pointing devices. Some 
people get around just fine on the cursor keys of a keyboard. [J ther people like the feel of a mouse. 
Ora trackball because it stays put. Apostles of accuracy carry a torch fora tablet. Jow comes Felix, 
which does in one square inch things a mouse, a trackball, or a tablet never dreamed of doing. 


Lighegate and Felix are trademarks of Lightgate. Enc. All other product names are trademarks of ches manufacturers, 
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lets you intuitively race through 1-2-3, PageMaker, Ventura Publisher, AutoCAD, DOS and other 
programs. Lets you teach your fingers to think for themselves. [Jjelix is built around a single moving 
part. [he one at the end of your wrist. [Pf nvestigate this story at your local computer dealer. Or 
contact Lightgate, 6300 Telegraph Avenue, Oakland, CA 94609. 800-426-5324. [ff clix. Post-mouse 
input device. Think with your hands. CIRCLE 221 ON READER SERVICE CARD 
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Report formats are defined in sections. The Heading section defines the top of each page on the 


SjReport RNADLST ee 


’ Line 12 Position @ 


report, and the Detail section defines up to 240 lines to print per record. 


a new format, and you are presented with a 
blank window for defining reports. 

Each report is divided into sections 
where you define text and data fields for 
printing. The first section, Heading, starts 
the report with the information that will ap- 
pear at the top of every page. To indicate 
the type of section you want, you place 
your cursor at the top of the page and select 
Section from the Amend Reports menu. 
You can also use the F3 function key as a 
shortcut. Quartz places a horizontal bar la- 
beled ‘‘Heading section’”’ to indicate the 
beginning of the heading definition. You 
can then enter column headings on the 
lines below it and supplement them with 
the built-in date and page number func- 
tions in Quariz. 

Following the Heading section is usual- 
ly a Detail section, where you can enter 
text or place data in any column on the 

| page. From there you can access a field 
definition window, where you can enter a 
field to print or a calculation to perform 
and print. The Detail section can contain 
multiple lines of text and data from any file 
in the application as long as the file is relat- 
edto the ain file you selected. Detail see- 

tions can also contain up to nine Subtotal 











sections, which can be followed by one 
Total section. You must designate a sec- 
tion called End of Report to complete the 
definition. You can print the report by se- 
lecting Print from the Amend Reports 
menu or by choosing Reports in the Op- 
tions menu. 

Now that you’ve created the basic ap- 
plication, you can access all the screens 
and reports from the Options menu. But if 
you do not wish to use all your data in the 
Treports, Quartz will let you define up to SO 
limits so that only the records that match 
the criteria you set are printed. 


COOK UP A MENU The last and most 
powerful of the formats in Quartz is its 
Menu format, which lets you create your 
own pull-down menus to execute any 
menu function in the program. It also lets 
you test conditions, call subroutines, and 
build a completely menu-driven applica- 
tion. Although there are over 180 com- 
mands in Quartz, they are easy to under- 
stand and no more difficult to use than the 
command languages of other databases. 
Even though the final Quartz documen- 
tation was Tot complete at the time of this 
writing, what was available ranks among 


the best we’ve seen. The tutorial, called 
‘‘Leaming Quartz,’’ was outstanding. 

The documentation contains two other 
sections: ‘‘Applying Quartz,”’ a continua- 
tion of the tutorial that helps you under- 
stand how to create applications, and the 
reference manual, a detailed description of 
commands, functions, and capabilities. 
Many examples and diagrams describe 
Quartz features and functions. 

Quariz allows you to import and export 
files using DIF, SYLK, dBASE, 1-2-3, de- 
limited ASCIL, and one-field-per-line for- 
mats. Blyth also plans to retrofit the Omnis 
3 data files to make them compatible with 
Quartz in 1988. Quartz is a superset of 
Omnis 3, adding flexibility in the way you 
can define file formats, layouts, and re- 
ports, and Blyth intends to upgrade Omnis 
to match the new features in Quartz. 


DEVELOPER'S TOOL = Quartz was de- 
signed as an application developer’s data- 
base. You can have over 60 files open in 
any application, with up to 12 menu items 
on the menu bar, each with up to 20 func- 
tions. Layout and report formats can con- 
tain information from any files that have 
been related, and you can have up to nine 
levels of passwords with record and file 
locking if you're using the system on a lo- 
cal area network. The setup and organiza- 
tion of the application, though, can be dif- 
ficult because of the power of the formats. 

Quartz is not a head-on competitor of 
dBASE Ill, R:base, or other databases, and 
Blyth is not marketing it as one. Instead, 
Blyth is aiming at the applications devel- 
oper who can take the time to define an ap- 
plication. dBASE III is great for quick and 
functional databases, screens, and reports, 
and it doesn’t require the level of effort 
Quartz demands. On sophisticated appli- 
cations, however, dBASE Ili can’t often 
match Quartz’s ability to create screens, 
print reports, and relate files. And , 
Quartz’s Windows interface is sophisticat- 
ed in its use of pull-down menus. Quartz 
won’t likely replace a dBASE IIT, but it 
does bring the friendly interface of the 
Macintosh to the PC and gives us a 
glimpse of how applications should be 
written under OS/2. PCI 


Mike Falkner is-a consul- 
tant based in Sacramento, California. 
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Theyre all 
the same 





Converting documents from one word process- 
ing program to another is nolonger a problem. 
Simply use the best translator onthe market 
today: Software Bridge from Systems 
Compatibility Corporation. It makes docu: 
ment conversions quick and easy. 


Adocument converted by Soft ware Bridge 
has the look and feel of one created ona 
target WP. With tabs, indents, bold, under- 
line, headers and footers—every thing intact. 


Software Bridge reads and converts files 
directly from your data disk with as few as 
three keystrokes. Automatic document inser 
tion allows up to 99doecuments to be placed in 
the conversion queue, And with straight for: 
ward menus and prompts, it's simple to use. 


Use the Award Winner 

Soft ware Bridge is the pro- 
gram voted by PC Magazine 
as the Editor’s Choice in WP 
translation software. Called 
a “runaway winner,” the 
editors said that Software 
Bridge did a “superior job in 
converting the test files.” 





Thanks to Software Bridge 


And now you can put that kind of award- 
winning programming to work for you. 


Check out these other great 
Systems Compatibility products 


© Our SoftScan program makes convert- 
ing ASCII files a snap by using statistical 
probabilities to encode the document as a 
fully editable WP document. That means 
centers, tabs, indents, headers, footers 
and soft carriage returns are there for 
you to work with. 

®@ Our Doc-Exchange document converter 
is what you need to go to and from Wang 
VS/OIS with all the PC-based WP programs 
you see listed for Software Bridge. 

®@ Our DEX Document Exchange System 
for the DEC VAX and AT&T 3B2. The 
identical Software Bridge program, but 
for the VAX and 3B2 environments. 


WP Programs Included 
WordPerfect Volkswriter 3'* 
MultiMate™ Wang PC™* 

Microsofi Word™ DEC WPS Plus (DX)* 
WordStar™ WordMARC™ 
DisplayWrite3& 4"  CEOwrite” 

Samna’ 





Allour products carry the full SCC guaran: 
tee: lf you're not completely satisfied, return 
the product within 30 days for a complete 
refund. Find out more about how you can 
convert WP documents bet ween different 
WP programs quickly and easily. Call or 
write: Systems Compatibility Corporation, 
401 North Wabash, Chicago, Illinois 

60611 312-329-0700. 


Price List 
Software Bridge* $149 
Doc-Exchange $695 
SoftScan* $149 


*Combination Setiware Bridge and SoftScan package 
available for $249 


SCC products also available at selected dealers 


“YSTEMS 
®OMPATIBILITY 
®ORPORATION 


401 N. Wabash + Suite 600 
Chicago, illinors + 60611 + (372) 329-0700 


VAX and WES-Plus trad marks of Digial Fauipmieg! Corporsnen YordSar trademark of Ma cope latemational Volhowrtet trademark of Liftin Softwar Waed tradi mark of 
Mecrosalt Corporation Wang tod mark of Wang Corporati MuttiMlate trademark of MultiMate lan matonal lac Sumna Worl trademark of Semon Cerporatien Display ante t& 1 
trademark of IRM Corperation Word Pertesd trade mark id Wordl’ rfes | Gerporalion Word MARC trad marked MARC Softwar Im OhGQ6 rite trade markol Data Generald orp: 


CIRCLE 737 ON READER SERVICE CARD 


HIGH QUALITY © 
DOESNT MEAN «=... 
EXPENSIVE — 












DATA-386™ 1¢ MHz 





FCC Class B eee 
PHOENIX BIOS AND SETUP SOFTWARE 
approved DATA TURBO™ 10 MHz 12a TEAC FLOPPY DRIVE (35° FLOPPY DRIVE 
a INTEL 8088-1 HIGH SPEED 10 Miz CPU OPTIONAL) 

a PHOENIX BIOS KEY TRONICIT ENHANCED KEYBOARD 101 KEYS 
DATA-286 Mgt 3601@ FUUSU FLOPPY DRIVE 512 KB RAM ON BOARD (EXPANDABLE TO 16 MB) 
PHOENX BOS AND SETUP SOFTWARE KEY TRONICT™ 84 KEYBOARD 64 KEVS CLOCK CALENDAR WITH BATTERY BACKUP 
12MB FLOPPY DISC DRIVE (2.5" FLOPPY DRIVE PUSH BUTTON FOR HARDWARE RESET 220 W POWER SUPPLY 
Ree ESANCED KEVROARD 640 KB RAM ON BOARD (1 MB OPTIONAL) HIGH SPEED HARD/FLOPPY CONTROL GARD 
ee EN ROR HARDIARE BERET’ KEYBOARD SELECTABLE SPEED 6 EXPANSION SLOTS (4 32-811, 2 16-87, 2 6-811) 
612 KB RAM ON BOARD (EXPANDABLE TO 640 CLOCK CALENDAR WITH BATTERY BACKUP 60387 COPROCESSON’S SOCKET 
KB OR 1 MB) 15O W POWER SUPPLY UL APPROVED 11/230 V OPERATING MANUAL WRITTEN BY INTEL 
ONE-TOUCH TURBO PUSH BUTTON PARALLEL, SERIAL, GAME PORT & FOC 
CLOCK CALENDAR WITH BATTERY BACKUP 8 EXPANSION SLOTS x * CALL FOR BEST PRICE « » . 
2O0W POWER SUPPLY UL APPROVED T15/230V a 
gee Conrecaisn quan ose 8087 COPROCESSOR'S SOCKET [ womnayssmicus aves | 
CONTROLLER OPTIONAL) MONOCHROME GRAPHICS AUTO SWITCH EGA CARD Selig i 
8 EXPANSION SLOTS (4 16-8, 4 8-B:T) CARD WITH PARALLEL & PARADISE COMPATIBLE. ...... my 
80287 COPROCESSOR'S SOCKET TTL SWIVEL MONITOR " $645 | AUTO SWITCH PGA/EGA | 
2 ge pm INCLUDED | WITH 132 COLUMNS ....... a $176: 
GARD WITT PABALLEC A = : mendicinn 
TTL SWIVEL MONITOR $89 5 MH: DATA-286 PORTACOMP™ 
INCLUDED Pyaar4 

INTEL 80286-12 CPU 
DATA-286 MONOCHROME SYSTEM : a Leh a anil th SOFTWARE 
WITH HARD/FLOPPY i FLOPPY 
CONTROLCARD...... $995. 00 ay SUAB RAM ON BOARD (PANDA TO 6408 
wm 20 meseacatest-25 $1,265.00 ——. HLRESCLUTION LCD DISPLAY 640 x 400 POEL 
WITH 40 MB 

% H = DIMENSIONS: 8 (4). 9% (W) x 15%" (0) 
seacatesi-25130ms .. $1,490.00 Atttuutts 2, : AMO sa 99/2 NOW sp, 
DATA-286 EGA SYSTEM enna S ALE ‘20 LBS. (MEASURED WITH 40 
WITH HARD/FLOPPY CONTROL CARD r MEMO Leh FD) 
ALTO SWITCH EGA CARD { 7 FIVE EXPANSION SLOTS, WITH EXTERNAL 
“SAMSUNG OR TAXAN OUTPUT 
MEGAMONTOR ... .. LP UL Ke le) DEALER INQUIRY WELCOME tires meneso isa AGE 
WaHEZO MB SEAGATE ST-i5 $1,755.00 WE CAN 6 tetas SYSTEM FoBuaropsksvstem $1,885.00 
seacatest2si30ms.  $1,980,00 SPECIFICAT! SMe HARD Disk system. $2,085.00 
po). = A QUALITY COMPUTER AND EXCELLENT SERVICE 


— 3747 SAN GABRIEL RIVER PARKWAY PICO RIVERA, CA ‘a 
TO PURCHASE DATAWORLD’S PRODUCTS, PLEASE CALL TODAY AT 


4-800-722-7102. 1-800-722-7134. 


INFO CALL: (213) 695-3777 TECH CALL (213) 699-8250 Business Hours Monday-Friday 7:00 a.m. - 6:00 p.m. 
© BM ATIXT ARE THE REGISTERED TRADEMARKS OF INTERNATIONAL BUSINESS MACHINE CORP, Saturday 9:00 a.m - 3:00 p.m. 
WE ACCEPT VISA, MASTERCARD, CASHIER'S CHECK, PERSONAL CHECKS ALLOW {5 DAYS TO CLEAR * DATAWORLD INC.—ALL RIGHTS RESERVED 
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COVER STORY BILL HOWARD 


OPENING UP 
WINDOWS GRAPH 


f Microsoft Win- 
dows is to be taken as a serious too|—rath- 
er than just a cute and colorful interface 
that absolves programmers of the need to 
write video and printer drivers—you need 
one of every major kind of program run- 
ning under Windows. Preferably stellar 
examples of every kind of program). 

Windows Graph, a $395 wonder from 
Micrografx, represents the presentation 
graphics component of the Wirdows-gcts- 
serious equation. With Microsoft Excel 
and Blyth Software’s Omnis Quartz, Win- 
dows now offers world-class graph- 


This flexible, robust program ts complex, 
but it rates among the best graphics packages on the market 
for skilled users willing to learn the ins and outs. 
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ics, spreadsheet, and database programs, 
but still needs a killer word processor on a 
par with Microsoft Word or WordPerfect. 
Why is Graph so good? Partly, it’s the 
family heritage. Every Windows program 
has access to all the fonts available in laser 
printers, so a chart worked up in Graph 
and printed on an HP LaserJet can have 
crisp Helvetica and Times Roman legends 
and titles, Most other graphics packages 
generate their own chicken-scratch fonts 
intermally, ignoring your laser printer’s ca- 
pabilities (although more and more pack- 
ages, such as Microsoft Chart or Lotus’s 
Graphwriter 11, now talk PostScript). 
Also, Windows Graph can clip and paste 
text and graphics among Windows-com- 
patible programs and can get live updates 
of data from other programs via Windows’ 
dynamic data exchange (DDE). You could 
pull in stock market quotes through a com- 
munications program and watch the graph 
change with the market. On a less esoteric 
level, you could set up a graph exactly as 
you want it with one set of data, perhaps 
this month’s sales figures, then point to a 
different data file (next month’s sales) and 
create the new graph without doing any of 


the work of setting up a graph from 


scratch. 
The other part of Graph's appeal is 


rc 
Wd FACT FILE 


Windows Graph, 

Version 1.0 

Micrografx Inc. 

1820 N. Greenville Ave. 

Richardson, TX 75081 

(800) 272-3729 

(214) 234-1769 

| eed List Price: $395 
Requires: §12K RAM, hard disk. Microsoft 
Windows, graphics adapter, DOS 2.0 or lat- 

_ er Mouse, 40K RAM, and AT-class PC 
tecommended. 
In Short: One of the very best presentation 
graphics programs (in a class with Harvard 
Graphics and Freelance Plus), with no-has- 
sles links to /-2-3 data files and a fonn ot 
style sheets that lets you reuse your favonte 
graph formats with new data. It 1s too slow on 
aPC, needs a laser printer to take advantage 
of Windows’ font capabilities, and 1s some- 
what complicated for occasional users. Not 
copy protected. 
CIRCLE 665 JN READER SERVICE CARD 
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The Cost of Selling a New Car on TV 
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Micrografx's $395 Windows Graph Jets you overlay multiple graphs, then stretch them to the 
desired size. Here, an area chart provides the backdrop for column and line graphs. Though you 
can fine-tune the graph precisely, some features are still missing, especially the ability to add 


dollar sigus and comnnas to the axes. 


Graph itself. In two words, it’s robust and 
flexible. You can overlay multiple graphs; 
place several graphs on a page; stretch-fit 
graphs Icft-right. up-down, or proportion- 


ally; add clip art if you feel the need for a 


prancing stallion in the upper-left-hand 
comer; and enhance the graph with the 
built-in drawing/paint tools. How good is 
Graph? \t’s a professional-caliber tool: 
most any of the colorful USA Today mini- 
facts graphics (‘We're Buying More 
Christmas Stamps"’) could be replicated in 
Graph. 


COMPLEX COMMANDS If Windows 
Graph has a weakness, it lies in the kind of 
complexity that rewards day-in, day-out 
users willing to commit Graph’s com- 
mands to memory—and that punishes 
once-a-week or once-a-month users who 
find themselves hunting for commands 
they learned and then forgot in the interim. 
Some users may find Harvard Graphics a 
bit easier to use and possibly more power- 
ful than Graph (if you can’t make the pro- 
gram do your bidding, you can’t get much 
done), and for workmanlike hands-off pro- 


duction of multiple graphs using changing 
data, nothing beats Lotus's new $495 
Graphwriter H. With Graphwriter, you 
can type a one-line command from DOS to 
run a script that locates your latest data 
files and prints a dozen graphs unattended 
while you're having lunch. 

Graph shares with every Windows 
product the inability to be taken seriously 
on an 8088/8086 PC. Bill Gates gets tired 
of the criticism, but a lot of users are get- 
ting tired of having to trade off speed for 
Windows’ graphical interface. Windows 
only begins to be acceptable on an 8-MHz 
AT, and Compaq's 20-MHz Deskpro 386- 
20 is more what you'd like to have as a 
Windows platform. 


SEVEN GRAPH TYPES Once you've 
Started Graph, you're presented with the 
usual Windows-genre row of drop-down 
menus: File, Edit, Draw, View, Style, 
Gallery, and Options. The Gallery menu 
presents the seven graph choices: column 
(up and down), bar (left to right), area, 
line, pie, scatter, and table (spreadsheet- 
like) graphs, but not bubble or org charts. 
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Data can be typed into Graph's worksheet ar imported from \-2-3. You can expand the worksheet 
to cover the whole screen, if desired. The worksheet looks like Microsoft Excel, but it’s a passive 
Spreadsheet; you can do only rudimentary calculations and sorts. 


Most of the graphs can be overlaid on the 
others, but not all. It's analogous to **scis- 
sors cuts paper, paper hides rock, rock 
smashes scissors.”” 


COMPLEX OPTIONS You'll quickly 
develop a love-hate relationship with the 
nine commands in the Options menu: At- 
tributes, Axis, Data, Grid, Label, Legend, 
Projection, Regression, and Scale. They 
let you fine-tune the look of your graph in 
exquisite detail, but you'll go crazy trying 
to remember which commands give you 
access to which features. The less often 
you use Graph, the harder they’ II be to re- 
member. 

You'll also grumble about Graphs ill- 
behaved habit of rolling the menu shut af- 
ter you make a selection, even if you need 
to make half a dozen selections to format 
the graph the way you want. You're forced 
to pull the menu window down half a doz- 
en times. You'll be reminded of an aging 
window shade that snaps shut loudly every 
time the wind rustles or your cat brushes 
against it—scaring poor Hairball half to 
death. 


Fortunately, Graph offers what | 





amounts to a style sheet, called Folders, in 
which you can store the settings for your 
favorite graphs. The Folders styles can be 
reused for unrelated new sets of data. 


SPREADSHEET METAPHOR You 
enter data for a Graph graph in a work- 
sheet window, which can expand to fill the 
screen. The worksheet, accessed by typing 
Ctrl-W or clicking the right button on your 
mouse, looks like an Excel or Lotus 1-2-3 
worksheet except that it’s not a full- 
fledged spreadsheet—nor is it intended to 
be. You can do only limited massaging of 
the numbers—rudimentary sorts, cumula- 
tive column or row totals, or addition and 
multiplication by constants. Some users 
will find the worksheet-grid metaphor 
makes more sense for data entry than other 
graphics programs that want you to enter 
First Data Series, Second Data Series, and 
so on. 

If you already have data in a /-2-3 
worksheet (or Multiplan or VisiCalc), you 
can directly import the values. And you 
should, especially if you need to perform 
any calculations or to round off your num- 
bers. The current version of Graph reads 








/-2-3 cells with only fixed values, not cells 

whose values are calculated by formulas. 
Consider a graph comparing TV ad ex- 

penditures to products sold, in this case 


| cars (see accompanying screen shot). Any 


calculations you did in Graph, such as di- 
viding expenditures by units sold, would 
have to be done a cell at a time, and the re- 
sults would have ten decimal places 
(which is how many decimal places will 
print if you attach value labels to graph 
points). The job would be handled far 
more easily in /-2-3. Criticizing Graph for 
these failings is a bit unfair: other graphics 
programs may have no math or sorting ca- 
pability, whereas Graph teases you with 
the choices it offers, so you wish for more. 
Of greater concem is the current inability 
to format numbers with dollar signs and 
commas. (The dollar sign in the screen 
shot was entered as text, then moved into 
position next to the value label.) Micro- 
grafx chairman Paul J. Grayson says a 
forthcoming upgrade should resolve some 
of the formatting limitations. 

Graph also needs enough intelligence 
to keep values attached to bars and keep 
lines from bumping into adjacent bars if 
one bar is higher or lower than the other. 
There’s a longhand alternative, which 
someone from Micrografx actually used to 
create one of the supplied sample graphs: } 
manually enter the necessary value-label 
numbers as text, and nudge them into posi- 
tion with the mouse. 


FINE-TUNING If you've got time to 
burn, you can fine-tune your graph in 
painstaking detail. You can add 3-D ef- 
fects to bar, column, area, and pie charts in 
I percent increments (1 percent of what 
you're never told), then color or shade the 
fronts, sides, and tops of the bars or pies. 
You can pick any color that Windows and 
your PC can generate. (Too bad laser print- 
ers still give you any color as long as it’s 
black.) 

You can stretch or squeeze the graph 
legend, picking any font and size for the 
legend and axes that your output device 
produces. You can start the largest seg- 
ment of a pie chart facing north, east, 
south, or west; if that’s not good enough, 
you can pick the starting angle with |-de- 
gree accuracy. 

You can manually set the minimum, in- 
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Microsoft Just plugged 







Plug in more RAM. The Memory Plus option gives 
you from half a megabyte of expanded memory 

up to 3.5 megabytes. Plenty for the new generation 
of software. 
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Plug in to next generation software. Besides souping 
Up your current software, the MACH 20 gets you 
ready for advanced applications. And it guarantees 
compatibility with MS* OS/2. 


There are millions of 8088-based systems out there 
@ used to be just fine. 
zp me the new generation of software. Faster, more 


d that needed more powerful hardware, with more 
memory, and more processing speed. 

Suddenly, those 8088's weren't so fine. 

But happily, from the makers of a lot of that new software comes 


*MACH 20 Memory Plus. Disk Plus and Microsoft Mouse are optional. Contact Mecrosoft for a hist of mternat disk drives that are compatible with MACH 20 Disk Plus, 


the generation gap. 


Plug in 286 performance. The 8 MHz 80286 
microprocessor gives you the power and speed to 
make Windows really sparkle. There’ pleuty of 
power for next-generation applications and 
Operating environments. 











Plug in an extra slot. MACH 20. with its optional 

Disk Plus controller. replaces the standard flo 
disk controller and allows you to plug in 3. 5" or 
1.2 megabyte 5.25" drives. 
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Plug in Microsoft Mouse. Invatuable 1 for Windows 
and virtually all next-generation applications. The 
built-in InPort™ for a mouse saves your slot or a serial 
port for other things. 


the MACH 20™ Performance Enhancement System* 
Plug it into any PC or XT, and you've instantly jumped to the 
next generation. - 
Not only is performance dramatically improved with software like 
Microsoft” Windows, PageMaker,’ and other advanced applications, your 
machine will also be compatible with Microsoft Operating System/2. 


Maki hine of th : ° is 
very inucheeanctal ae ae Microsoft MACH 20. 


For the name of your nearest Nherosoft dealer, cul] ($4) 426-40) In Washington State and Alaska, (2061 882-4OsK In Canada, (416) 671-7638. 
Microsoft and MS are registered trademarks and MACH 2 und InPort are trademarks of Micmsoft Corporation. Page Maker ts a registered trademark of Aidus Corporation. 
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Big Spenders 


Top four auto advertisers 
based on total dollars spent 


Pontiac 
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When you ottach values to graph points or bars, Windows Graph doesn’ tknow enough to get out of 
its own way: sometimes the numbers spill onto the bars-—or run into each other on column (vertical 
bar) graphs. In the current version, Graph prints values to ten decimal places, whether you want 
them or not, ond it con't formot them with dollor signs ond commas. 


crement, and maximum for your scale. If 
your graph zeros in on a comparison of in- 
tracompany productivity increases be- 
tween 60 and 70 percent, by setting the 
graph min-max ranges at 60 and 70, you 
can make your 69 percent look worlds bet- 
ter than the 65 percent of the guy down the 
hall who has his eye on the marketing man- 
ager’s job you covet. While you may never 
need or want that much flexibility, it’s re- 
assuring to know you can call upon it when 
needed. 

About half the capability of Windows 
Draw, a separate, $195 Micrografx draw- 
ing/paint product, is built in, allowing you 
to generate arcs, lines, geometric symbols, 
and text in dozens of colors, thicknesses, 
and fonts. 

Most graphics programs offer you two 
or three title lines. Graph has none. In- 
stead, it offers you the anarchy of unlimit- 
ed choice. You can create and position text 
to your heart's content using a range of 
type fonts, and the text can be a title, but 
you'll have to eyeball a centered title into 
position yourself, and you'll have to use 





If quality of the finished 
product is more important 
than the temporary grief 
of the learning process, 
you can make a case for 
Windows Graph as the 
best program for the job. 


ing between the first and second title lines 
if they're different type sizes. Type size is 
specified in points, which makes more 
sense for most users than arbitrary title 
sizes such as 20, 6, and 4. 

Businessmen, forecasters, and academ- 
ics sometimes need more sophisticated 
graphics than a red bar that doubles in 


your own best judgment determining spac- | height when you sell twice as many Air 





Jordans, so Windows Graph includes lin- 
ear, exponential, and logarithmic regres- 
sion functions for trend analysis. You can 
also plot the axes of most graph types on a 
log scale if your data covers a wide range. 


LIMITED HELP The Windows Graph 
reference manual is workmanlike; it 
should be adequate for skilled users and for 
the determined minority unwilling to con- 
cede defeat. Most users will shake their 
heads when they find a few terse sentences 
explaining the crucial part of a complex 
graphing operation. 

There’s no on-line help, and there's 
nothing like the marvelous ‘'30 minutes to 
your first graph for users in a real hurry" 
booklet packaged with Harvard Graphics. 
Experienced Windows users will find that 
their Windows skills can get them started, 


| but they'll need hours of practice to deci- 


pher Graph’s complexities. 


MORE GOOD THAN BAD On the 
whole, Windows Graph is a superior prod- 
uct. If you’re willing to put up with a stiff 
learning curve, if you don’t mind working 
with a mouse (Graph is the kind of appli- 
cation made for pointing devices), and if 
you want state-of-the-art graphics, there 
are only a handful of choices: Graph, Har- 
vard Graphics, Freelance Plus, and per- 
haps Hewlett-Packard's Graphics Gal- 
lery, 

Graph still needs polishing in a number 
of areas. The manual needs work; there's 
no on-line help; some functions don't work 
as described (example: the Del key doesn’t 
move a block of worksheet numbers to the 
cut-and-paste buffer); and the ability to 
format numbers on the axes with dollar 
signs, commas, and percent signs is sorely 
needed. 

Make no mistake: Graph’s pluses far 
outweigh the minuses. If the quality of the 
finished product is more important than the 
temporary grief you suffer during the 
learning process, you can make a case for 
Windows Graph as the best program for 
the job—especially if you've signed on to 
the Windows bandwagon. If you use Page- 
Maker, you'd be unlikely to covet any oth- 
er graphics package. Pu 


Bill Howard is an executive editor of PC 
Magazine. 





PC MAGAZINE SR EC EM EES 22, 1987 


FALL SPECIALS 


Diskette 
Storage 
$595 


HOLMES 

MICROSYSTEMS, INC 

LET YOUR LAPTOP TALK! 
with 

Tha Corraapondant Modem 


Gat tha chip set modam for your laptop 
that John C. Ovorak called "the best out 
there . = super signal-to-noise ratio 
Sensitivity. . uses less power — it works 
great" (PC Magazina 5-26-87) 


Intarnal 1200 Baud Correspondant now 
availabla lor IGM CONVERTABLE, 
TOSHIBA 1100+, TOSHIBA 3100, 
ZENITH 181 and NEC MULTISPEED 
computars Easy to install, aaay to use 
and tha Corraspondant includes 
communications software. Two Yaer 
Limwhed Wierennity 


Suggested Retail Price $339 


$199 


1200 Baud 
Wall Mount Modem 
Capetronic 


DESCRIPTION 

The Capetronic QT-1200 Modem technology — 
a. unique implementation ot advanced LSI and 
standard low power components — ensures 
both Hexbility and availability in a 1206/300 
baud modem design that can satisfy any 
customar requirament 

The QT-1200 18 a 1200/300 baud modem with 
an RS-232 interface for use with most personal 
computara Tha unit combinas LSI 
Microprocaaacrs with advancad digital 
demodulation lechniques to produce a modem 
that allows expansion into a full telacommunca- 
trons system The Capetronic QT-1200 is equip- 
ped with features that are unsvaltable in any 
other sat penetlty price” mde 

FEATURES: 

© Auto-enewer are AuAc-<iad  Programmadie iniethgent 
dealing © Accessible Wme base © Help commande # 
Oragnastics * Touch-Tone and euiee dueling ¢ Built-in 
‘speaker with volun canirel © 100% Hayes compat 
ble * Bail 21ZA/103 compatibie » Low power 
microprocessor 


$89 Regular retall $189 
1200 Baud Internat $79.95 
2400 Baud External $209.95 


BULK COLOR 
%" OS/DD 48 TPI 


1-50 59¢ each 

50-500 49¢ each 
500+ Call our wholesale division 
Choose from Medium Blue, Light Bive, Green, 


Yellow, Orange, Red, Magenta, Maroon, Brown, 
Gray, Lavender, White 


HUBDISK 


Stora 75 544” or 40 312” diskettes 
in this sturdy storage case 


“Quantities Limited” 


Apple Imagewriter 
Ribbons 


$349 
High quality, long hfe ribbons available in 


black, red, blue, yellow, green, purple and 
brown 


Imagewriter Il 
4 Color 


$4199 


Cail for Prices on All Ribbons 


NO-SLOT XT CLOCK 


GENERAL OESCRIPTION 

Tha SMT No-Slot XT Clock is a raat-tme 
clock/calendar to be used in the IBM XT and 
compatible computers It ta tha only 
clock/calendar available that dova not re- 
quire use ot a slot or needless manipulation 
of tha CPU. Tne No-Slot XT Clock 1a quickly 
and aasily installed on the ayatam mother- 
board in any of tha available 28-pin EPROM 
sockets If no empty sockat is availabla, 
amply remove the Prom from a full sockat, 
Install tha No-Slot XT Ciock, then replace the 
Prom that was in tha sockat ante tha back 
of tha No-Stot XT Clock The No-Siol XT 
Clock containa 2 batteries and is guaranteed 
to keep tima for a full 10 years. 


Tha SMT No-Slet XT Clock carries an ax- 
tendad 10-year "No Sweat" warranty 


Features: 

* Does not use any slots « Maintains time for mora 
‘than 10 years in ihe absenca of power * Keeps 
track of hundredths-ol-seconds, seconds minvies 
hours, date month and year * Supports leap yesr 
Typically accurata to within 2 minules/year ¢ In- 
stalls easily in tha motherboard oF option boards 
of any IBM XT of compalitie compuler with a 
28-pin Prom socket 


Spacial Price $45 


NEW! XT-286 Spead Card 


* 80286 Microprocessor * 10 MMz Clock Speed 
* 6 KB High Speed 0 wart Cache Memory 
* Uses a short slot * 3 year warranty 


Introductory Special $31 g99 


COMPUTER PRODUCTS INCORPORATED 


491 WEST MAIN STREET 
AVON, MA 02322 


(817) 588-9141 


1-800-637-DISK 


NEW FROM SMT 
“The Interchange” 


The Interchange |s a versatila and power- 
ful accessory for IBM PC, XT, AT and 
PS/2 computers and compatible desktop 
computars Tha Intarchange anablea 
users to transfer files between computera 
in eithar direction via tha parallel printar 
ports Thiass tha perfect companion to the 
laptop user who also has or has access 
to a dasktop computer and wants to 
download and upload files and progrems 
All the neceasary hardwara and software 
are included: 

10 Foot Bidirectiona! Cabla, Command 
Software On 5%" and 3%" diskettes 


Tenete dete wh high Speeds “Leiweti, 
floppy drives, hard drives, RAM disks or 
other disk storage devices. 


SPECIAL PRICE $2995 


NEC MULTISPEED 
LapTop Computer 
$139900 


* 640K RAM 

* Fiva Built In Softwara Programa 
* Two 720K 312" Olak Orives 

* Battary Pack Included 

* Tan Pack 3%” DS/DD Diakeites 
* 3%” Head Claaning Kita 


AT DISKETTES 


1 2 Megabyte High Capacity Disks from 
a major U.S, manufacturer 


Includes white tyvec sleeves, color coded 
diskette labels and a timited lifetime 
warranty 


TEN PACK 


$4299 


SONY 3.5 DS/DD 


* Duplicator Grada 
© Lifatme Warranty 
® Available in Blue or Beige 


10-50 1.29 
§1-99 1.19 
100 + 1.09 


CALL TOLL FREE 


1-800-637-DISK 
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RIBBONS 


Available in a rainbow pack 
(black, blue, red, green, brown, 
purple) or a black six-pack 
Appla ImagewritariC Itoh 18.99 
Centronics 700 10.99 
Data Products B300/600 37.99 
Diablo Hy Type II 14.99 
Epson IQ 800 19.99 
Epson LQ 1000/1500 25.99 
Epson LX 80 19.99 
Epson MX/FX/RX 70/80 17.99 
Epson MX/FX/RX 100 25.99 
NEC 5500/770 17.99 
TI 850/855 23.99 
NEC Pirwriter P2 29.99 
NEC Pinwritar P3 30.99 
NEC Pinwriter P5 27.99 
Okidata 80/82/83/92 7.99 
Qkidata 84/94 14.99 
Okidata 182/192 25.99 
Panasonic KXP1090/92 26.99 
Quma IV 18.99 
Ricoh 1200/1600 18.99 
Star Radix 10 26.99 
Toshiba P1340/1350 22.99 


Hundreds of ribbons available. 
Call for your price. 


Teak Accessories 


Pamper your computer with the ultra rich 
look of cited teak accessories. 


3%” Disk Storage 


Store 30 disks 13.99 
Store 100 disks 24.99 


5%" Disk Storage 


Store 70 disks 19.99 
Store 120 disks 29.99 


80 Column Printer Stand 31.99 
132 Column 36.99 


5Y%" Diskettes 
29¢ 


Doubia sided/double dansity, 48 TPI, 
duplicator quality, axceeda industry 
Standards by more than 80% from a 
major U.S Manulacturar. 


Disk Optional 


Tyvec Sleeves 
Paper Sleeves 


MC, VISA, Amarican Express 
Discover, Parsonal & 
Corporated Checks, Fortune 
1000 and Institutional 
Purchasa Ordara Accapted 





iG 


FAX #: (602) 246-7805 


Order Line ~ 1-800-421-3135 i ORDER 


Computer for 
Christmas Now! 


DATA 


Order Status and PRODUCTS 


Technical Support 
602-246-2222 





FREE SOFTWARE! FREE SOFTWARE! FREE SOFTWARE! 


Purchase ovar $100 and receiva ona of thasa disks absolutaly FREE! Purchasas ovar $250 gat two fraa disks, over $400 get three, or 
get all tour disks when your purchase is over $500! 1) MIXED BAG — A great assortment of utilities and games all pecked on one 
disk. 2) PC-WRITE — Try this famous feature packed word processor. It's a winner! 3) FONT-SET — Lets you set populer fonts like 
bold, underline, etc. on most late modal printers from Citizen, Epson, NEC, Okidata, Penesonic, Star, Toshiba, etc. You cen even use 
your printer like a typewriter! 4) ABC-LIST — Great mailing list program! Sort on any field, do qualified seerches, print reports and 
mailing labels, and more! 


— HARDWARE — 


AST 286 

PREMIUM COMPUTER 
512K, expandable to 2MB 
on the aystam board, RT 
enhanced style kayboard, 
parallel, serial and clock, 
12 MB floppy disk drive, 
7 axpension slota, two 32 
bit fastram slots, DOS 31 
BOARDS & Basic 


AST Advantaga Premium .... Lear we (ranty 
AST Sixpac Premium 
AST Sixpac 

Hercules Color Card 
Hercules In Color Card . 
Hercules Graphics Plus . 
JRam3atP ... 

Intel Abova PC . 

Intei Above 286 . 

Orchid Tiny Turbo 
Suntak 10 XT... 
Suntak 10 AT 


COMPUTERS 


ACCESSORIES 


Brooklyn Bridge 

Copy Il PC Board . 
Curtis Ruby .... 

Mach III Joystick 
Masterpiece .... 
Mastarpiece Pius 
Slaadiwatt 

150 Watt Power Supply 


INCREDIBLE VALUES 
Nationally advertised boards 
for IBM PC and most compat- 
ibles al give away pnces 
Keyboarda (similar 

lo 5151) 

Monochrome Board w/printer 
port (similar to Hercules { 
Grephics) 

Expension Board 
Oto 576K 

Multifunction Board w/game 
port (similar to AST 
Six pack) 

Four Drive Floppy 
Controllar 

Color Card w/o pnnter 


120D.. 
180D.. 
Premiere 35 
Tributa 224 


OKIDATA - Call on all models 


PANASONIC 
1080-1/M2 .. 
1091-1/M2 
1082-1... 
Color card w/pnatar 1524, 


EGA BOARDS 
ATI EGA Wonder 


Paradise Auto 480. 
Quad EGA Plus... 


EGA MONITORS MICE 
AMDEK 722 LOQIIOCH ....cceesceececeres 


AZ 386 


80386-16 Micro Processor, 
1 MB of Ram, Teac 12 
MB disk drive, 220 watt 
power supply, 6 layer 
mother board, RT 
keyboard 


AZ TURBO XT 
iBM Competibla Computar, 
135 watt power supply, 
1 brand name floppy disk, 
1 parallel port, 1 senal 
port, 1 game port, PC 
kayboard, 640K Rem, 
8 expansion slots, 
8088-2 processor ...$5 17900 


AZ TURBO AT 


512K. 6 & 10 MHZ. 
keyboard, 200 watt power 
supply, one 1 2 taec driva, 
Phoenix Bios 


LAPTOP COMPUTERS 


NEC Multispeed 1499 
Famous Brand .... 





¢ Shipping on most software is $5.00 
© AZ orders add 6.7% sales tax. 


NEC Multisyne 
Nec Mullisyne Plus.... 


FLOPPY DRIVES 
Teac 514" 360K 
Toshiba 3%” 
Other Famous Brands ....... 


HARD CARDS 


Plus Hardcard 20 MB.. 
Plus Hardcard 40 MB 


HARD DRIVES 


Miniscnbe 20 MB 

Saagate 20 MB ... 
Seagete 30MB ... 
Saagate 30 MB AT 


KEYBOARDS 


Keytronics RT101 ... 
Keytronics 5151... 
Keytronics 5153... 
Suntak AT Styla .. 





« Personal check/company allow 14 days to cleer. 


« We accapt Purchase Orders from authonzed inslitutions lor 3 5% mora 


than cash price (Please call in first). 








Microsoft Bus w/Paintbrush .. 


Oplimouse w/Dr Halo . 
Optimouse w/DPG 


MODEMS 


MONITORS 


AMDEK 410 Amber ......... 
AMDEK 410 Green .. 
AMDEK 410 Whita .. 
Magnovox RGB 

Princeton HX 12E€ ... 6 
Princeton Max 12 ......... . 
Samsung TTL Amber w/tilt.... 
Samaung TTL Green wilt .... 
Samaung Color w/tilt........ 


PRINTERS 
CITIZEN 


MSP 10 .....0.cceeeeeeee aes 249 
MSP 15E .,..20:ceecenncnnes S15 


¢ All raturns ara subject lo our approval 


STAR MICRONICS 
NB24-10 ... 
NB24-15 . 
ND10.. 

ND15.. 

NP10 .. 

NX10.. 

NX15 . 


TOSHIBA 
321SL... 
341SL... 
351 Model tt 


LASER PRINTERS 


Cannon Leser 
NEC 850+ .. 
NEC 860+ 


Laser Image 2000 . 
Okidata Laser 6 ... 


64K 150NS 

256K 150NS 
256K 120NS .. 
80287 (Intel) .. 
80287-8 (Intel) 
8087-2 (intel) . 
8087 (Intal) ......008 











¢ Thera will be e 20% restock fee on all relurns 
¢ Sorry no refunds on open software, due to copyright lews 





1-800-421-3135 


We Cater to the First Time Buyer!| THIS IMMONTH’S SPECIAL 


Call our friendly technical service 


(602) 246-2222 















































































SAVE 60% 


On Our Everyday 


Prices 
















ACCOUNTING DOS Microsoft Quick Basic ....... $58 Prokey40 ..............00 $70 
Microsoft Quick C............ 55 QbDaS... 
Cyma....... Goudinecse co . Call rely Beveveeeeeee reece ae Ryen McFerlan Fortran ...... 942 = Rightwnter 
Dec Easy Accounting .. Cen) oop ei ia Ryan McFarlan Cobol ... $49 Sidekick .. 
Dac Easy Payroll..... a . 39 Turbo Basic _ 5§ Sideweys . 
Dollars & $ense...... 94 EDUCATIONAL liic. BSE 
In House Accounting . 38 Microsoft Learning DOS ...... 28 Turbo Pascal ...... 0.0.0.0... ss Super Key... 
Managing Your Money 3 V7 Turbo Tutor We... eee 25 TurboProlog............... 55 Turbo Lighting 
Typing Tutor IV...... eee ee 30 Turbo Prolog Toolbox ........ 55 SOR assis 2's er aigm i's» 
COMMUNICATION WORD-PROCESSING 
PROGRAMS ENTERTAINMENT ener ere Easy Ext cee cee eo 88 
Chuck Yeager Flight Simitr.... 35 Lightening 
Cerbon Copy Plus .......... F15-Strike Eagle 24 Microsoft Word Microsoft Word 40 
Crosstalk XVI.......... Be Leen ee... 30 Multimate Advantage II...... Call 
Crosstalk MK4 , mere Kings O rn ae 32 Volkswriter3 ............008 139 
Ramote ....... nae OC a Webster Spelicheck .......... 37 
Fe) i ent Microsoft Flight Simuletor .... 28 whites | eee fe: 
‘ae aa a Word Pertect 4 2... . 195 
ent Service .. Microsoft Project.... ++. 219 Word Perfect Executive...... 109 
DATA BASE MANAGERS Star Flight..... Super Project Plua .......... Call =Word Perfect Library . . .. §9 
Clipper 379 SUDIBAtl Mri isslers cin. + s+ oe 90 Timeline 2.0.0.6... 0 cere 270 =©Wordstar ProPack .. .. 33 
Cond eral ae 325 Total Havard Manager 2 ..... Call Wordstar 2000+. . .. 206 
Ye he GRAPHICS Word Wizard ................ ® 
D Bese JI! Plua. - Call 
[SSe{U Spemeeeeneoe tS nee 82 Boeing Graphics .. .. Call SPREADSHEETS 
Fox Bese Plus .... ... 195 Chartmaster... Rot lal seecngagneon J ommtew ss 1G 
Genifer .......,..008) «.. 194 Diagram Mastar «...Call Lotus 1-2-3....... - 1. Call We Feature 
Knowledgeman2........... 925 Easy Cad.........eeeeeeei ee Tes) Math Pir oe ee) Microsoft 
Paradox 2.0 ..........06 00 398 Energraphics 201, . 294 icrosoft cell ....-.... 908 
PFS Professional File ....... Call Genaric Cad... (B00 SII cs. ..s.:. » ee 149 Software for the 
Powerbase .............0.55 169 In-A-Vision.... .. 278 Spreadsheet Auditor.......... 82 Macintosh 
BA ccc) ve nee Omen 190 Microsoft Chart 3.0.. .. 229 Supercale4................. Call 
Quickcode Plus........ .... 138 Newsroom .... 31 VPPlanner ... ost» 48 
QUICKIE DOME sce cence cnet 138 Neweroom Professional ...... 65 VP Planner Pius.............. 60 = — 
QUICKBIVER 600000000804 295 —Printmaster cl A lahat oe 
RePelatoni seins. ees 464 © Printshop ....... UTILITIES ST MST y Pat Y 
R Bese System V............ Cait Printshop Companion . . Copy PG ........... ane | Qam-Ilpm 7am-9pm Gam-8pm 
Reflex”. .........csemmemeanemre 81 = Prodesign 2 148 Copywnite .. ' Tuesday & Frida 
Relate & Report ............. 112 Signmaster Cubit ...... oes le So 
VPN iss c ese castes 48 Deskview 2 0. 
Qam-7pm = 7am-Spm 6Gam-4pm 
INTEGRATED Direct Access he me 
DESKTOP PUBLISHING — Ability ........... A. ee aa ite ven wees 
Pagemakar..... 479 eal Plue see eee Call Festback ... Ilam-7pm = SamSpm 8am-4pm 
" MONG ce einen .... Call 
PFS: First Publisher Franiework'll Can Formtools .. tee 
Ventura Publisher........... ees . Gopher ..........0.esee eee 
Microsoft Works . - 115 Graph in the Box Release 2 ... 55 
Smart Softwara .......0 656. 429 Hot... eee 89 
DISKETTES Warnell? pogonegucaourm 06 Call HTEST.... .. 89 eo 
Bernoulli cart 10MB........ 89 meee EE eel po PRODUCTS 
Bernoulli cart. 20MB......... 79 LANGUAGES Microsotl Windows 55 
Maxell 5%" DS/HD ,. . 24 Lattice C Compiler .......... 242 Norton Advenced| . 25 
Maxell 5% DS/DD .. 20 = Microsoft C Compiler. 249 Norton Commender .. _37 2701 W. Glendale Ave. 
3M 5%" DS/HD , . 20 Microsoft Fortran 40........ 255 Norton Utilities... 48 Phoenix, AZ 85051 
3M $4" DS/DD ... .. 15 Microsoft Macro Assemblar ... 84 Numencal Methods . 56 
3M 600A Deta Tapes ......... 28 1-800-421-31 35 


Microsott Pascal ............ 166 






« All Pnces are subject to change 

* Sorry, no CQD orders 

« Minimum phone ordar $50 00 

* We do not guarentee compatibility 


No Charge for MasterCard or Visa 
@ y oat 
sS= 
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Epson’ Printer, 1987. 


Representing a line of computers and printers that are the benchmark 





of reliable performance. In fact, FSO UNE CGee ee eC nag 





GUMS eDEMen nines Loday, in every type and size of 
business, you'll find Epson printers of every size and type. From high speed, 
high quality dot matrix, to an astonishing, and affordable laser printer. 


Epson. The most famous name in printers, twenty years running. 


mm J bd 
a of % 





WHEN YOU'VE GOT AN EPSON, YOU'VE GOT A LOT OF COMPANY.” 


Epson is a registered trademark of Seiko Epson Corporation. Epson America, Inc.,2780 Lomita Bivd., Torrance, CA 90505. (800) 421-5426, 
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POWER LINES: 


With 80386 microprocessor chips finally becoming available in volume, powerful new 
onto the market with anew standard in tow. 


computers are pushing their way 
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waking hours of the last year in a sensory 
deprivation chamber. Indeed, the 80386 
chip, the brains behind desktop boxes that 
can outthink most minicomputers, is the 
darling of everyone who wants to power 


his way through problems or to plow | 


| through half a dozen tasks at a time. 

The praise begins with the 16-MHz top 
clock speed that has recently been upped to 
20. By itself, that fleet electronic metro- 
nome makes most 80386-based PCs fly 
along twice as fast as IBM’s best AT. And 
with the quick clock, the 80386 provides 
true 32-bit processing power-—as yet un- 
tapped by most programs—as well as 
memory handling measured in terabytes 
(trillions of bytes) and the inherent ability 
to run multiple applications at the same 
time. 

Connect an 80387 floating-point numer- 
ic coprocessor, and you’ve gota system that 
processes 4 million instructions per sec- 
ond—that’s more than most minicomputers 
and even most earlier generations of IBM 
mainframes are able to handle. 

Perhaps the only mark against the per- 
fection of the 80386 microprocessor that’s 
proffered by its advocates is that you’re as 
likely to find one on your dealer’s shelf as 
you are to find a Civil War soldier still at 
his post in his bunker. Because of bugs and 
ramp-up delays at Intel Corp., the 80386 
chips themselves have been in short sup- 
ply. Without the chips, 80386-based com- 
puters just can’t be made—and that makes 
them hard to find anywhere. 

The good news is that the supply of 
chips is beginning to pour into the pipe- 
line, and with it is coming an increasing 
abundance of new hardware. While supply 
hasn’t exactly topped demand—you may 
still find yourself waiting in line for your 
favorite 80386-based machine—deliveries 
are becoming quicker, and the number of 
available models is multiplying almost as 
fast as the 80387 chip. In fact, in the few 
months since PC Magazine took its first 
look at 12 80386-based PCs from Acer, 
ALR, Chicago Computer Connection, 
Compaq, CCI, Corvus, IBM, Kaypro, La- 
ser Digital, PC Discount, PC’s Limited, 
and Tandy (see ‘‘Heavy Metal—386s 
Weigh In,’’ PC Magazine, Volume 6 
Number 16), we’ve been able to round up 
another 9 competitors. More, including 
machines from NEC and Zenith, aren the 








way but were unavailable at the time of our 
evaluation. Compaq Computer Corp.’s 
20-MHz 80386s—the Deskpro 386/20 
and the Portable 386—were considered in 
First Looks, page 33, PC Magazine, Vol- 
ume 6 Number 19. 


GROWINGUP = Along with the flurry of 
new models, a new maturity is emerging. 
As a product category, the 80386-based 
PC is sorting itself out and defining what 
you should expect in your purchase of such 





u The popularity of the 
Intel motherboard is 
defining an expansion 
standard and setting the 
pace for the entire field 
of 80386 computers. 


high-powered hardware. Moreover, while 
these nine computers are the products of a 
new profusion, they nevertheless show the 
direction in which the market is heading. 
Should you have any doubt, it’s full speed 
ahead into 32-bit territory. 

One development continues to unfold. 
A standard is being set—but so far not by 
IBM. Although Compaq has sold the most 
80386-based computers thus far (owing to 
its nearly I-year lead on much of the com- 
petition), Intel itself has taken the lead in 
the standardization of 80386 technology, 
in that more computer makers are stuffing 
more of that company’s 80386 system 
boards into their products than those of any 
other. Two-thirds of this sample of ma- 
chines—six of the nine—have their minds 
made up the Intel way. In fact, five of them 
are built around the same Intel iSBC 
386AT motherboard. 

The popularity of the Intel motherboard 
is defining an expansion standard and set- 
ting the pace for the entire field of 80386 
computers. While most companies that 
manufacture their own system boards tend 
to go in their own directions when it comes 
io implementing a full 324pit_ expansion 











bus, all Intel boards use the same bus de- 
sign. 

It's a clever arrangement, too. Much 
like the AT 16-bit extrapolation on the 8- 
bit PC bus, the Intel 32-bit slots simply en- 
large their connector endowment with 
enough extra pins to handle the wider sig- 
nals. Such slots are thus backward compat- 
ible and work with both 8- and 32-bit 
boards. 

The sheer number of vendors that have 
adopted the Intel product gives aftermarket 
suppliers a ready market for 32-bit expan- 
sion products based on the Intel bus de- 
sign. Aftermarket product makers need a 
large installed base to ensure that they can 
sell enough of a given device to recoup 
their development costs. 

The increasing standardization around 
the Intel design paves the way for big, new 
memory boards and input/output adapters 
such as hard disk controllers that use the 
full 32-bit bus. Wider bus expansion cards 
will help clear up the one remaining bottle- 
neck in most 80386 designs—moving in- 
formation in and out. In addition, a strong 
aftermarket breeds competition, and that 
can mean lower prices on the expansion 
products that you need. 


EXPANSION SCHEMES Perhaps the 
most important development is the adop- 
tion of the Intel expansion scheme by com- 
puter makers that do not use the Intel moth- 
erboard, such as American Research 
Corp. If other makers follow suit, the PC- 
compatible market will finally have the 32- 
bit standard it sorely needs. 

However, the refuseniks who stodgily 
go their own, non-Intel way are not neces- 
sarily plotting to channel your dollars into 
the purchase of their products alone. Their 
proprietary bus designs are usually based 
on the needs of a specific memory archi- 
tecture. The Intel standard sets a perfor- 
mance limit that other makers use their 
clever design techniques to exceed. For in- 
stance, a mating of higher-speed four-way 
interleaved memory with the Intel bus is 
not really feasible. Standardization in itself 
breeds stagnation, although as the PC and 
AT have shown, that’s not necessarily 
bad, particularly when performance is set 
at an adequate level. : 

Improving performance is, in fact, the 
plimary way thet innovative fons are try- 
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S* of the 9 machines evaluated in this | 


article are based on the Intel iSBC 
386AT motherboard, as were 5 of the 12 
evaluated in our first roundup of 386- 
based PCs. This system board choice 
does not make all of these computers 

; identical, however. They vary in both 
philosophy and implementation, in com- 
ponent choice and workmanship. Some 
are aimed at a specific, tightly defined 
market, others forgo a specific target and 
take a scattergun approach, relying on 
the versatility of the 80386-based com- 
puter to let it ease into nearly any market 
niche. 

The many models boast a host of dif- 
ferent peripherals, from modest disk 
drives to the highest-performance, high- 
est capacity units using the latest high- 
speed interfaces. Some add a wealth of 
memory as standard equipment, others 
leave RAM a matter between you and 
your wallet, stingily allowing less than 
even DOS can manage. 

Such design refinements belie a more 
fundamental difference. Not all mother- 
boards are created equal, even when they 
all bear the Intel logo. The ubiquitous 
system board has endured several revi- 
sions since its first release. Currently it’s 
at version 6, and another one may lie 
ahead, although Intel has not said when 
that might be. Each system bourd update 
has brought improvements, and those be- 
tween versions 5 and 6 were particularly 
significant. 


ing to keep ahead of the standardized com- 
petiton. By ennching their machines with 
more-fesponsive memory systems—four- 
way interleaving, buffering, or high- 








ufacturers are making their products stand 
out from the Intel crowd (which, it must be 
admitted, is Seginning to took more-end 
more like a group of generic PCs). For ex- 
ample, PC Designs uses a huge, high- 












speed, zero-wait-state RAM—many man- | 


INTEL’S REVISIONISM 


Not all Intel 80386 motherboards are created equal. In fact, there have been five 
revisions of the first design, and the last two updates include some major changes. 


The latest Intel revision adeptly han- 
dles the 80387 numeric coprocessor at a 
clock speed of a full 16 MHz. Version 5 
requires the use of an 80287 coprocessor, 
the fastest versions of which are limited 
to a speed rating of 10 MHz. Design re- 
finements in the 80387 chip give 
throughput on number-intensive tasks a 
bigger boost than the different clock 
speeds alone imply. On PC Labs bench- 
mark tests, for instance, the 80387 
proved twice as fast as a 10-MHz 80287. 

Memory handling is another major 
difference between the two latest ver- 
sions of the Intel motherboard. Although 
both revision 5 and revision 6 are fully 
capable of dealing with 16 megabytes of 
RAM—I for DOS and other system 
functions and 15 in the extended address- 
ing area—the means of implementing 
that memory differ. 

Revision 5 allows you to add up to 
two 32-bit memory expansion boards, 
each bearing 2 megabytes. The balance 
of the extended memory must be in- 
Stalled in 16-bit expansion slots, impos- 
ing a substantial penalty in memory ac- 
cess time. 

In contrast, revision 6 allows the use 
of 32-bit expansion boards with 8 mega- 
bytes of capacity, allowing the wide-bus 
memory for the full limit of the micropro- 
cessor —wnd then some The use of 32- 
bit memory is not mandatory, however, 
and 16-bit boards may also be used to 
flesh out system RAM. 


| speed buffer to speed up processing. NCR | 
opts for fast RAM and no wait states. Oth- 
er companies are finding ways of keeping 
to the standard while upping speed. 


On the other hand, Computer Dynam- 


ics slips an extra 2 MHz into its clock to 
raise the overall performance of its 80386- 
based PC, the Micro System 386, vy more 
than 10 percent, to 18 MHz, without for- 
going conformity to the Intel standard. 


Either version of the Intel mother- 
board will accept 16-bit EMS boards, 
and this EMS memory will not subtract | 
from the available range of extended | 
memory. Such 16-bit boards must be 
used, in fact, to enlarge the available 
DOS endowment to the 640K-byte maxi- 
mum memory limit. 








THE BUGS EMERGE Every new re- 
lease of any computer product is likely to 
have a few bugs that remain in hiberna- | 
tion during beta testing and emerge from 
their cocoons only after the first sales. 
The Intel motherboards have proven no 
different—hence the five revisions to the 
original. According to some sources, 
version 6 is not yet bug-free, either, and 
may have difficulty handling some hard- 
ware options. No such problems arose 
during the testing of products based on 
these boards, however. 

Currently, both boards are available 
to system manufacturers and either might 
be found in a new 80386-based comput- 
er. As time progresses, however, the lat- 
er revisions will take over. Manufactur- 
ers are likely to phase them in as the new 
product arrives. Consequently, some of 
the features of individual computers re- 
viewed here may change as the internals 
of the systems are upgraded. The ma- + 
chines reviewed are actual production 
samples, however, and the differences 
cited are exactly what may be expected in 
the open market.—Winn L. Rosch 





COMMON ELEMENTS Despite their 
| diversity, all nme of these new machines 
share several common elements. In partic- 
ular, all are direct outgrowths of the 80286 
AT-compatible computers of yesteryear. 
All share a chassis layout nearly identical 
to that of the old AT and offer the same (or 
nearly the same) disk expansion opportu 
nities. All occupy the same desktop foot- 
print as the original AT. All accept ordi- 
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Introducing the first software system that solves 
all three compatibility problems: Between 
applications. Between PCs. And even 
between brands of software. 


We call it Smart 3.1 
You'll call it a lifesaver. 













And only Smart lets you —_— Between Workstations Between Software Brands But why mot see for your- 
Create custom programs Every Smart application Old pare canbere- _—_ self? 
that actually ned amp between includes a fully automatic | laced ue old data can't. “das return the attached 
__ applications. So, for in- File or Record-Locking carol be pleased to learn or call toll-free 
ed azine keystroke scheme for shared data. So cat Sa en com (200) 33 314763 (in (in Kansas, 
t out of t les-al Alaska 
fnto a 3-D pie chart, paste ee eT cea” wi Mee (913)492-3800) and we'l 
the chart into a document,. single user PC or on a LAN meee a Be ilitbce Smar demo 
and send the document via —_ workstation. Plus. disk and ee kit. 
mode; e OF Between DOS and UNIX Smart also reads and en eet 
There a cere imaions oa ao. SYLK, DIF, | 
be of Smart for multiuser 
» UNIX® and XENIX® mony tne eis. 

systems; all 100% file rfectly tible with: 

compatible with the DOS Yn agen moe 

version of Smart. Pacey every eo 1 

Which, according to be pried sma Smart for ome 2 
Information Week, makes 
a ee cal we oe ba 
connec- 
tivity without sacrificing clearly written manuals. 
power and features: 





- 
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Smartwar 


Jrom Innovative Software: 


© 1927, innovative Software, Inc. SmartWare, Lows 1 2/3, dBase. Xenix and Unix are regutered marks of Innovative Software, Lotus Devclupment. Ashton Tate, Microsoft and AT&E respectively 
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nary AT-style expansion cards of normal 
length and full AT height. 

And all are expensive. The fully config- 
ured systems we evaluated run from 
$4,758 for the ARC 386i to $8,645 for the 
Wang 380, a machine that is probably in- 
tended to be used in a Wang-dependent 
corporate setting as a high-powered Wang- 
DOS-—compatibility solution. The Wang 
380 is the type of 386-based PC that—tike 
others from AT&T, ITT, NEC, Data Gen- 
eral, and Unisys—is designed and priced 
to function in an environment that includes 
both mainframes and micros. It’s unlikely 
that they will ever be price leaders in this 
category. 

While none of these machines even ac- 
knowledge the new IBM Personal Sys- 
tem/2 line, they offer something that may 
just be better. They make the transition to 
full 32-bit speed and processing power 
easy. They let you preserve your invest- 
ment in expansion boards and displays. 
And they show that there’s still a lot of 
life—and performance—left in the 6-year- 
old PC standard. 


AMERICAN RESEARCH CORP. 


ARC 386i 


Perhaps a better name for American Re- 
search Corp., the creator of this Sino- 
American computer, would be Interna- 
tional Research, since its system board is 
made in the United States, while the metal- 
work bears a legend stating that it was 
crafted in Taiwan. 

Take a look at the construction and op- 
eration of the ARC 386i, and you’ ll know 
that it gives you the best of both worlds. 
The Occidental electronics meet the Intel 
performance standard in more ways than 
you're likely to expect. The Oriental me- 
chanicals are superbly crafted and fin- 
ished. Overall, the ARC 386i is a very 
pleasing machine—and one that may por- 
tend the future of 80386 standards. 

Although the ARC 386i system board is 


qranafactured by Wedge Technology, it 4 


conforms closely to the standard and speci- 
fications set by Intel’s iSBC 386AT moth- 
erboard. Most important, its twin 32-bit 
expansion slots are plug-compatible with 
those of the Intel board. Although the 
ARC documentation makes no reference 
to this, the transplant of a 2-megabyte Intel 











The fact that the ARC 386i is not built araund 
an Intel 80386 motherboard doesn't really 
matter, because its twa 32-bit slots are fully 
campatible with the Intel standard. Standard 
equipment includes 512K bytes of RAM and 
one floppy disk drive. Everything else is 
aptional, allowing yau ta configure the system 
exactly as you wunt it. 
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HOW TO LOOK 
ATA COMPUTER. 


Performance 

= Fully DOS compatible 

® Intel” microprocessor 

* Keyboard selectable operating 
speeds for turbo performance 

® Innovative low power design 
Unsurpassed speed, power and 
flexibility in a ready-to-run system 
Design 

* Separate built-in digital clock/calendar 

® Front panel, fingerup DOS quick 
reference guide 

* Ergonomuc tactile keyboard 

* Coordinated two-tone styling 
Redefining the convenience of desk- 
top computing in a unique package 
Support 

* User VHS Training Program 

* Computer tutorial craning disk 

® Software included 

* MS-DOS™ 3.2, GW-BASIC 
diagnostics 

* Comprehensive manuals 

= Full year warranty 

® Technical support hotline 
New level of dependability 
and reliability 


CIRCLE 741 ON READER SERVICE CARD 
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memory expansion board into the ARC 
386i was completely successful. 

Memory configuration (and therefore 
performance) also conforms to the Intel 
standard. The 80386 microprocessor is 


driven by a 16-MHz clock. For those who | 


get paid by the hour or want to achieve 
greater compatibility with weird software, 
the processing speed can be reduced to 8 
MHz either by pressing a combination of 
keys or by running a software utility sup- 
plied by ARC. 


SYSTEM MEMORY System board 
memory consists of 16 4K- by 64K-bit dy- 
namic RAM chips rated at 120 nanosec- 
onds and interleaved in two banks, cutting 
in half the effects of the two wait states re- 
quired in memory reads. All system board 
RAM {a total of 512K bytes) is assigned to 
DOS operations. 

The two 32-bit slots operate at the full 
16-MHz speed of the microprocessor and 
accommodate either 2- or 8-megabyte 
RAM expansion boards, which are ad- 
dressed in the extended memory area. 
DOS memory can be expanded only in 16- 
bit slots. With either 16-bit or 32-bit 
RAM, the addressing limit of the system is 
16 megabytes. 

System performance can be enhanced 
with a 10-MHz 80287 numeric coproces- 
sor, which must be mounted on a special 
adapter board. With regard to the use of an 
80387 microprocessor, the documentation 
states, ‘‘Please note that 80387 will not be 


wit FACT 


ARC 386i 

Amencan Research Corp. 

1LOL Monterey Pass Rd. 

Monterey Park, CA 91754 

(213) 265-0835 

List Price: With 512K RAM, 1.2-Mbyte 
floppy disk drive, DOS 3.2, $2,302; with 40- 
Mbyte hard disk. $3,672: EGA monitor and 
| | | card, $1,086: 2-Mbyte RAM expansion 
board, 3645. 

tn Short: The ARC 3861 is a solid piece of 
workmanship that is one of the few machines 
here without an Entel motherboard. Compati- 
bility, however, is not a problem Lacks FCC 
(hes 6 ormulication 


| CIRCLE 681 ON READER SERVICE CARD | 


FILE 
















functioning on this board without modifi- 
cation.”” 

The Wedge system board features eight 
expansion slots—two 8-bit, four 16-bit, 
and two 32-bit. All are full-length and AT- 
height, and all but the last pair operate at 8 
MHz for compatibility with AT-style ex- 
pansion products. (ARC does not specify 
whether its 32-bit slots can be used with 8- 
bit boards. ) 

The standard equipment included with 
the ARC 386i fills one 16-bit slot with a 
Westem Digital WD1003 combined hard- 
and-floppy disk controller. The evaluation 
system was also equipped with ARC’s 
proprietary EGA-compatible video board 
sequestered in an 8-bit slot. 

As with the IBM PC AT, a continuous- 
ly running clock/calendar and CMOS con- 
figuration memory are built into the sys- 
tem board. When the power is switched 
off, this memory is kept fresh by a pack of 
four AA cells attached (with double-stick 
tape) to the rear panel in a clever battery 
holder that completely encases them and 
prevents them from breaking free at inop- 
portune moments. The system is config- 
ured using a software setup utility. A 
wealth of system board jumpers is used to 
configure memory and hardware options. 

The ARC BIOS bears an Award Soft- 
ware copyright. The leading alternative to 
the Phoenix Technologies BIOS, the 
Award firmware proved similarly compat- 
ible and did not fail to run any commercial 
applications that we tried. 

The standard features of the system do 
not include any serial communications fa- 
cilities, although a parallel printer port was 
included as part of the optional ARC video 
adapter. 

Except for cosmetic differences, the 
case of the ARC 386i conforms to the ordi- 
nary AT arrangement. Two half-height 
drive bays are given front-panel access on 
the right with an extra invisible half-bay 
tucked undemeath. A full-height hard disk 
bay is ordinarily hidden inside the system 
unit. 

The factory packs the ARC 386i with a 
54-inch. high-density floppy disk drive in 
the bottom floppy disk drive half-bay. The 
evaluation nechine was alsd equipped 
with a Seagate ST4051 hard disk drive, a 
full-height 40-megabyte unit that delivered 
a 36-millisecond average access time in 





PC Labs benchmark tests. Partitioning 
software is included with the MS-DOS 3.1 
that’s a standard part of the system. With 
an EGA monitor, the machine was priced 
at $4,758. 


IN STYLE The styling refinements of 
the ARC 386i include a silk-screen mylar 
almost-square control panel in the upper 
left of the front of the machine. Although 
colorful, it’s less functional than an AT 
panel and features only a drive activity in- 
dicator and a cylindrical keylock that 





= For those who want 

to achieve greater 
compatibility with weird 
software, the ARC 3861's 
processing speed can be 
reduced to 8 MHz. 


switches off the keyboard but does not se- 
cure the top of the case. 

The whole machine, including the rear 
panel and front bezel, is finished in the 
same very pale gray paint. In addition to 
the eight expansion board retaining brack- 
ets on the rear panel, two slotless extra 
brackets are available for mounting an 
overflow of port connectors. 

The keyboard connector is located near 
the center of the rear panel, as are the pow- 
er-in and switched power output jacks and 
a recessed selector slide switch for 115- or 
230-volt AC operation. The on/off switch, 
an IBM-style red paddle, is located near 
the right-rear corner of the chassis. The 
power supply is made by Sourcetek in Tai- 
wan and is rated at 200 watts. The system 
bears an FCC Class A certification sticker. 

ARC’s choice of a keyboard is a 101- 
key copy of IBM’s Enhanced Keyboard 
that is manufactured by Maxi-Switch. For 
those who rely heavily on the left-hand 
Crrl key ARC includes zoplaretnent caps 
for switching it and the left-hand Caps- 
Lock key. The rubber dome technology of 
this keyboard gives good snap-over tactile 
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“MAKING YOUR CAREER MORE SUCCESSFUL” 





VERTEX 88 





VERTEX MINI 286 
‘ ALL SYSTEMS WITH: One Year Limited Warranty. . 
et cca seamaster 
. bs ind on Board. Fully Assembied & Tested Assurance in U.S.A. « patted Clock Speed. 
‘i 30 da back guarantee. * 8-12 MHz Available 
* 150W Power Supply. | FREE UPS ground in USA « 640K Memory on Board. 
ae Major credit card acceptable. - am BIOS (w. set up software). 
. 7] f * 200W Power Supply. 
* AT Type Keyboard (84 Keys). © One 1.2 MB Floppy Orive. 
| * Hard & Floppy Orive Controller. 
BASE SYSTEM $469 * Enhanced Capacity Keyboard 
W/20MB HO & Controller $809 (101 Keys). 
BASE system $869 
wae MB HO ald 
= #40 MB HO $136! 
VERTEX 286 16 MHZ one 
2 Base System 
* Inte} 80286 Base System. VERTEX 2 
* 8/16 MHz Clock Speed. ‘ 86 
* 6/10 of 8/12 MHz available, 
* Keyboard Selectable. 
* 640K Memory on Board 
(BONS). 
* On Board Clock & Calendar. 
* Eden BIOS (w. set up software). -. 
* 200W Power Supply. : : —7 


* One 1.2 MB Floppy Orive. 


* Hard & Floppy Drive Controller. Le) (omy 4-98 <1") 


* Enhanced Capacity Keyboard 
wit ilab ADD $185 

Wi cree * Monographic Printer Card + 
Base system $1549 * 12° Amber Monitor w/Swivel 


Base. 
EGA SYSTEM 
ADD $595 


* EGA Card 640 * 480 + 
“14” EGA MONITOR 


w/20 MB HD $1829 
w/40 MB HD $2039 
Ww/60 MB HD $2439 
' 10 MHz Base System $ 949 
12 MHz Base System $1079 





QUALIFIED CORPORATION & UNIVERSITY P.O. ACCEPTABLE. DEALER INQUIRY WELCOME. 


ORDER HOT LINE: 1-800-521-4892 
IN CALIFORNIA: 1-714-937-1670 


Ve CIRCLE 329 ON READER SERVICE CARD 
R [ | p< COMMITMENT TO BEST CUSTOMER SUPPORT AND SERVICE 


Advanced Research, Ine 1820 Orangewood Ave., Sle. 203, Orange, CA 92668 
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feedback but no audible feedback. 

The evaluation system included an op- 
tional Tatung CM-1380-F EGA display in 
addition to the ARC EGA adapter. The 
monitor proved a bit disappointing. The 
unit is stylish, but it lacks a tilt-swivel 
base, and the characters in its on-screen 
display bloom badly as screen brightness is 
increased. Although colors are saturated 
and the image is sharp at low luminance 
levels, the characters blur almost to un- 
teadability when the set is used in a bright 
environment. 

Overall, the ARC 386i is very likable 
and very compatible with both the AT and 
the Intel standards. Its good workmanship 
and low price (for a 386-based system, that 
is) recommend it highly—but buy it with- 
out a display system and add your own. 


CABICAD CVCTRMIC ING 
CAE/SAR SYSTEMS INC 


CAE/SAR 386 


An original equipment manufacturer 
(OEM) product like the Intel iSBC 386AT 
board is designed to be a platform for cus- 
tomization. CAE/SAR Systems takes that 
to the extreme, offering its CAE/SAR 386 
in a wide-ranging variety of configura- 
tions, mostly fitted to a particular applica- 
tion and a particular user need. The em- 
phasis, as the company name implies, is 
on computer-aided engineering. 

The peripheral choices of the evalua- 
tion CAE/SAR system proved to be a par- 
ticularly favorable combination for the in- 
tended task—its high-speed disk storage is 
exactly the right accent required for the 
large files used in computerized engineer- 
ing, and the EGA display system offers the 
best IBM standard that compatibility cur- 
rently offers. 

The foundation of the CAE/SAR 386 is 
atypical AT-style chassis, nearly identical 
in size, shape, color, and features to the 
IBM prototype. At right are the requisite 
five half-height disk drive bays in strict 
IBM arrangement—two on the right that 
have front-panel access, a third tucked be- 
neath, and a pair forming an intemal hard 
disk mounting area. 

Front left is the standard control panel 
with disk drive activity and power indica- 
tors, plus a cylindrical case-and-keyboard 
keylock. A big red paddle at the rear right 
of the chassis controls system power. At 


the rear, line power in, switched power out 
| jacks, and a recessed slide switch for se- 
| lecting 115- or 230-volt AC operation 
complete the control facilities for the 200- 
watt power supply. Built-in CMOS mem- 





ory and a clock are kept fresh by four AA 
batteries in a holder attached to the rear 
panel. 

Among the five punched holes in the 
rear panel that allow mounting connectors 


CAE/SAR Systems, the manufacturer of the 
CAE/SAR 386, offers its machine in a wide 
variety of configurations, the best of them 
designed for computer-aided design and 
engineering tusks. The 72-megabyte Control 
Data hard disk included for evaluanon is a 
gogd chowe for such work; its average access 
time was a blisternig 15 milliseconds 





PC MAGAZINE ® DECEMBER 22, 1987 
140 


FUTURE 
COMPATIBLE. 


Advanced technology ready to work for can expect it torun even faster than the 
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without using expansion slots, three are | The addressing limit of the system is 16 


filled with blanks, one holds a male DB-25 
for the standard equipment serial port, and 
another is occupied by a female DB-25 for 
the parallel port. The keyboard jack is just 
below. No indication of FCC certification 
was visible on the back of the evaluation 
machine. 


EXPANSION SLOTS The eight retain- 
ing brackets evidence the matching expan- 
sion slots inside—two equipped with an 8- 
bit data bus, four with 16-bit, and two with 
Intel’s 32-bit bus (which can also function 
as 8-bit slots). All expansion slots are full- 
length and AT-height. 

The centerpiece of the CAE/SAR 386 
is, of course, the Intel iSBC 386AT system 
board, which affords about twice the per- 
formance of an ordinary IBM PC AT 
thanks to its 80386 microprocessor operat- 
ing at 16 MHz, burdened with the equiva- 
lent of one wait state during 32-bit memory 
accesses. The two wait states required by 
its ]120-nanosecond RAM are mitigated by 
rapid two-way interleaving of its banked 
memory. 

The base memory consists of 16 4K- by 
64K-bit dynamic RAM chips for a total of 
512K bytes of RAM split into 2 banks. 
CAE/SAR added an additional 2 mega- 
bytes to the evaluation system in the guise 
of a single 32-bit expansion board. A sec- 
ond such board may be installed to in- 
crease total 32-bit RAM to 4 megabytes. 


rc 
FACT FILE 


CAE/SAR 386 

CAB/SAR Systems Inc 

P.O. Box 50243 

Palo Alto, CA 94303 

(415) 949-3816 

List Price: Model 40 with 512K RAM, 1.2- 
Mbyte floppy disk drive, 40-Mhyte hard 
disk, $2,895; Model 80 with 70-Mbyte hard 
disk, $3,495; Model 140 with 130-Mbyte 
hard disk, $4,395: EGA monitor and card, 
$600; Model 40 with 2.5 Mbytes RAM, 
$3,495; Model 80 with 2.5 Mbytes RAM, 
$4,095. 

In Short: A relatively low price tag and high 
degree of quality make the CAE/SAR 386 an 
option worth considenng. Systems are cus- | 
tom-configured for each user 
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megabytes, the balance of which must be 
derived from 16-bit expansion cards 
(which are substantially slower than 32-bit 
RAM). 

Besides the narrower bus, performance 
of the 16-bit slots is also impeded by the 8- 
MHz clock controlling all expansion slots 
except those used with a 32-bit data path 
(which operate at the full 16-MHz speed of 
the microprocessor). The entire system 
can be slowed to the equivalent of an 8- 
MHz clock rate by pressing a three-key 
combination. 

Because computerized engineering de- 


mands extensive number crunching, CAE/ | 


SAR has equipped the CAE/SAR 386 with 
a 10-MHz 80287 numeric coprocessor. 
The system board used in the evaluation 
system is not compatible with the 80387 
chip. 

CAE/SAR goes in its own direction for 
its mass-storage connections. The stan- 


dard-equipment high-density 5%-inch | 


floppy disk drive is operated by a dedicat- 
ed floppy disk controller tucked away in an 


8-bit expansion slot. Although the 8-bit in- | 


terface may handicap the speed of floppy- 
disk-based data transfers, for computer- 
ized engineering it does not represent a 
significant problem. At most, the floppy 
disk is nothing more than a data inter- 
change device; all the hard work is re- 
served for the hard disk. 

That’s where CAE/SAR excels. The 


disk of choice for the evaluation machine | 


was a 72-megabyte Control Data unit. Not 
only did its average access time test out at 
15 milliseconds, its ESDI interface trans- 
ferred data to and from the disk at 10- 
MHz—twice as fast as that of any other 
computer examined here. As a result, 
reading large files is amazingly quick, and 
the difference is casy to perceive even with 
such routine chores as reading a directory. 


With the 2-megabyte RAM expansion and | 


an EGA monitor, the evaluation system 
was priced at $4,695. The stripped-down 
base system, which includes a 40-mega- 
byte hard disk, sells for $2,895, 

The evaluation machine arrived with 
the disk partitioned with PC DOS 3.3 anda 
second partition set up with UNIX. The 
machine, equipped with a Phoenix Tech- 
nology BIOS, is compatible with both op- 


' erating systems. 





The controller for the disk drive was a 
Western Digital WD1005 EDS] hard-disk- 
only device, which consumed one of the 
16-bit expansion slots. 


CLEAR IMAGE A Twinhead CT-8090 
EGA adapter filled the other 8-bit slot of 
the evaluation system. Connected to it was 
a Casper EGA display, and the combina- 
tion proved satisfying. The image on the 
tube was bright and clear at all intensities, 


a CAE/SAR Systems 
goes in its own direction 
for its mass-storage 
connections. Its high- 
density 51-inch floppy 
disk drive is operated by a 
dedicated controller. 


and the monitor itself was quite good look- 
ing with its built-in tilt-swivel base. 

The CAE/SAR keyboard was not such 
a joy. A Behavior Tech Computer prod- 
uct, its key layout approaches that of the 
101-key IBM Enhanced Keyboard but is 
different enough that anyone going from 
one to the other will suffer the headache of 
negative transfer—perhaps mashing your 
fist through it, as this reviewer attempted. 

You won’t worry about damage be- 
cause nothing could make the feel of its 
keys worse. It offers little tactile feedback, 
and no audible feedback, and the actuation 
is inconsistent. In consolation, much of 
CAE is handled with mice, and perhaps 
this keyboard should be fed to them. 

Apart from the keyboard, the CAE/ 
SAR 386 is a cohesive whole that will ef- 
fectively fulfill its intended purpose. Be- 
cause CAE/SAR essentially configures its 
products to its customers’ specifications, 
this single machine cannot represent all of 
the possibilities. The workmanship and in- 
tegration, however, should apply to any 
product offered by CAE/SAR, and both 
rate highly. 
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INTRODUCING THE G/ETHERNET LAN: 


VERY STANDARD 


Plug-compatible with other Ethernet® LANs. 





VERY FAST 


And outperforms the competition every time. * 


Gateway G/Ethernet 


3Com EtherLink™ [Res 


3Com EtherLink w/EtherLink Plus™ 
Novell NE-1000 

Novell NE-1000 w/NP600 

Western Digital EtherCard PLUS™ 


You want standards. Now the developer of 


542KBps 














367KBps 
448KBps 





tions solutions company — support enjoyed by 


G/Net™ one of the most popular PC LANs in the Canes may over 100,000 satisfied G/ Net nsers. 
industry, has introduced G/Ethernet. It meets all °° Tsung ce G/Ethernet is available from your local 


the specifications of the IEEE 802.3 networking 
standard. And because it follows the stand- 
ard, G/Ethernet is plug-compatible with 
most Ethernet cards. 

You want speed. With Gateway’s 
G/Ethernet, you get the fastest Ethernet 
on the market today. As much as 339% 
faster, and that’s without the added cost and 
complexity of special file server cards. We en- 
gineered G/Ethernet to its maximum capacity 
so that it’s capable of handling heavier network 
loads than most other Ethernets. 

You also want expansion capabilities. So G/Ethernet is 
fully compatible with Gateway’s complete line of wide area 
communications products. Using our multi-user gateways, 
you can connect G/Ethernet users te a variety of micro, 
mini, and mainframe resources virtually anywhere in the 
world. And you can easily bridge G/Ethernet to any num- 
ber of Advanced NetWare®based LANs using G/Remote 
Bridge™ 

And you've always wanted support. With G/Ethernet, 
you get more than just a great LAN. You also get the best 
support service in the business from a total communica- 

* Performance scores based on 10-nnde LAN tests using Novell PERFORM2 benchmark program Your 
actual performance will vary with size of LAN, configucation and applications G/Net G/Ethernet, and 
G, Remote Bridge are trademarks of Gateway Communications, Inc Ethernet is a registered trademark 
ed Xerox Corp NetWare is a tegistered trademark of Novell, [nc EtherLink and EtherLink Plu: sare 


trademarks of 3Com Corp EtherCard PLUS ina trademark of Western Digital Corp Copyright © [987 
Gateway Communications. Ine Ali rghta reserved 







Gateway reseller right now, with virtually 
all versions of Novell Advanced NetWare. 
And because we were the first LAN 
vendor ever to run NetWare, nobody 
supports NetWare better than we do. 
We've got what you want. And we've got 
proof. Use the coupon below today to send for 
our FREE G/Ethernet Performance Comparison 
Testing Report. See for yourself how G/Ethernet 
outperforms the competition. 


1-800-367-6555 
(714) 558-1555 in California 


Oateway 


=” communications, inc. 
2941 Alton Ave « Irvine, CA 92714 


ro Please rush me the G/Ethernet Performance Comparison Testing 


Report as well as some more information on the G/Ethernet LAN. | 
| Name —— Title | 
] Company | 
] Address _ : ==. =e | 

City __- State Zip | 
Phone = POMIS3 J 
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= 386 COMPUTERS 


COM ADIITT 


Chnipater Pytimics 
Micro System 386 


Remember the good old days—when pen- 
ny farthing bicycles were in vogue, you 
had to crank, choke, or stoke your motor- 
car to start it, and boosting performance 
was simply a matter of slipping a high-fre- 
quency crystal into your AT? The folks at 
Computer Dynamics obviously have ele- 
phantine memories, because they’ ve 
found one of the best ways to take a step 
forward is to inch a little bit backward first 
and switch crystals. 

Although the intemals of the Computer | 
Dynamics Micro System 386 match most 
of what's on the market today (Intel OEM 
system boards), by the mere expedient of 
upping the crystal frequency (to 36 MHz, 
from 32) and hand-picking parts, the com- 
pany has created a PC more than 10 per- 
cent faster than most of the rest of the field. 
The result is an 18-MHz 80386-based 
computer that hints at the potential of the 
20-MHz chips to come. 

Computer Dynamics’ starting point is 
the same as for untold dozens of AT clones 
and a growing number of 80386-based ma- 
chines: basically a knockoff AT chassis 
that’s almost a perfect match for the IBM 
product except the paint is more gray than 
beige. 

The controls and the disk drive areas are 
identical to those of the original AT. At the 
upper left of the front panel are the power 
and drive activity indicators accompanied 
by the case-and-keyboard keylock. Be- 





low, a long row of vertical ventilation slots | 


march in formation. 

At right, two half-height disk drive 
bays peek through the front-panel bezel, 
over-and-under style. Below them is an 





extra half-height bay for a half-height drive 
or the bottom half of a full-height hard 
disk. Hidden inside the chassis is another 
full-height hard disk drive bay. | 

A big red power-switch paddle deco- 
fates the rear of the right side of the case. 
And the rear panel hosts a keyboard con- | 
hector, power-in, and switched power out- | 
put jacks. 

The 205-watt power supply runs from | 
either 115- or 230-volt AC, selectable | 
through a recessed slide switch on the iy 
of the chassis. 


One of the speediest of 16-MHz 80386-based 
PCs is the Comper Dynamics Micro System 
386, which tweaks effective 18-MHz 
performance out of its Intel motherboard by 
increasing the crystal frequency from 32 to 36 
MHz. Component parts, inchading hard disks, 
controllers, and inonitors, are of high quality 
and come together to make aimachine that's 
tough to beat. 
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CLASSARATING — Unlike the IBM orig- 
inal that the Computer Dynamics case 
clones, however, a male DB-25 and a fe- 
male DB-25 connector poke through near 
the center of the back panel to link the out- 
side world to the standard equipment serial 
and parallel ports of the Micro System 
386. Moreover, the FCC sticker on the 
rear panel gives the Micro System 386 
only a Class A rating, less stringent than 
you'll find for an IBM desktop machine. 

Lining the bottom of the chassis is the 
slightly modified Intel iSBC 386AT moth- 
erboard. Although running at higher than 
normal speed, its 80386 microprocessor 
endures the same two wait states as other 
machines with the same system board, and 
it similarly benefits from its two-way 
memory interleave. The result is one effec- 
tive wait state at 18 MHz, more than 
enough to beat out competing 16-MHz 
machines and even the original Compaq 
Deskpro 386, despite the exotic memory 
arrangement of the latter. 

The Intel motherboard provides a sock- 
et for an 80387 numeric coprocessor, 
which Computer Dynamics dutifully filled 
in the evaluation machine for added per- 
formance. To slow things down, through- 


put can be reduced by half through the in- | 


troduction of additional wait states, 
controlled by pressing a combination of 
keys on the keyboard. 

On-board memory is the same 512K 
that’s standard in all Intel-based machines, 


FILE 


Computer Dynamics Micru System 386 
Computer Dynamics Inc 

2201 Donley, #365 

Austin, TX 78758 

(512) 836-5707 

List Price: With 512K RAM, 1.2-Mbyte 
floppy disk drive, $3,295; 40-Mbyte bard 
disk, $936, 60-Mbyte hard disk, $1,199. 
EGA monitor and card, $698; 2-Mbyte RAM 
expansion board, $1,000. 

In Short: By speeding up its clock to 18 
MHz, the Computer Dynamics Micro Sys- 
tem 386 squeezes every ounce of perfor- 
munce out of the Intel motherboard around 
which it ts built, Lacks FCC Class B certiti- 
cation. 

CIRCLE 689 ON READER SERVICE CARD. 








made up of a total of 16 120-nanosecond 
4K- by 64K-bit chips. In the evaluation 
machine, Computer Dynamics added 2 
megabytes on a 32-bit memory chip in an 
expansion slot. 

Normally, all that added RAM would 


| function only as extended memory, but 


with the Micro System 386, Computer Dy- 
namics includes Quarterdeck Office Sys- 
tems’ Expanded Memory Manager, which 
allows any amount of the extended memo- 
ry to be used as EMS storage. 

The ROM BIOS bears a Phoenix Tech- 
nology copyright, which—besides being 
Intel’s standard ROM for the mother- 
board—guarantees good compatibility. 

The system board is equipped with 
eight expansion slots. Six operate at 9 
MHz—two using the 8-bit XT bus, four 
the 16-bit AT bus. Two 32-bit data path 
slots (for memory expansion) operate at 
full bus speed (18 MHz). These last two 
can also accommodate 8-bit expansion 
boards but slow down to 9 MHz when such 
a board is inserted. 

In the evaluation machine, one slot of 
each bus size was filled—an 8-bit with an 
EGA adapter, the 16-bit by an AT-style 


combined hard-and-floppy-disk control- | 


ler, and a 32-bit by the aforementioned 


| memory board. 


DISK DRIVE CHOICES The standard 
floppy disk is a 5Y%-inch, high-density 
drive in the topmost slot. In the evaluation 
machine, Computer Dynamics docked a 
Priam 1D-40 hard disk in the internal 
bay—a drive that proved to be an excellent 
choice with a 26-millisecond average ac- 
cess time. To make all 40 megabytes of 
this drive work with DOS, Computer Dy- 
namics included Storage Dimensions’ 
SpeedStor software, which allows the 
drive to be configured into multiple DOS 
volumes, one large 40-megabyte volume, 
or an almost unlimited number of other ar- 
rangements. 


_ The Micro System 386 also includes | 
the requisite clock/calendar and CMOS 


configuration memory. To keep these 
alive when line power is shut off, Comput- 
er Dynamics uses four AA batteries in a 
holder attached to the power supply inside 
the chassis. 

A wealth of jumpers on the mother- 
board allows customization of system fea- 








tures, such as assigning the system board 
serial port to COM! or COM2 and the par- 
allel port to LPT! or LPT2. To document 
these settings, Computer Dynamics in- 
cludes the Intel manual for the mother- 
board, which goes through all of the moth- 
erboard’s details. 

The finger interface of the Micro Sys- 
tem 386 is a BTC (Behavior Tech Com- 
puter) keyboard that’s laid out in an ap- 
proximation of the 101-key IBM 


«= The Computer 
Dynamics Micro System 
386 runs with one 
effective wait state at 18 
MHz, more than enough 
to beat out competing 16- 
MHz machines. 


Enhanced Keyboard design. However, 
enough details don’t match that typing is a 
torture for anyone familiar with the real 
IBM product. 

For instance, the already badly placed 
IBM left-hand Ctrl key has yielded some 
space to a novel Macro key, and the Back- 
slash has sneaked down to the bottom row 
next to the right-hand Ctrl key. As if that 
weren’t enough, the feel of the keyboard is 
mediocre at best, with no tactile feedback 
and no audible feedback. It’s a blot on an 
otherwise successful machine. 

On the other hand, the Casper EGA dis- 
play included with the Micro System 386 
proved a satisfying and enjoyable monitor. 
Compact for its screen size (about 14 inch- 
es diagonally) and with a built-in tilt-swiv- 
el base, it proved a bright and colorful 
desktop companion. The configured eval- 
uation unit carried a $5,588 price tag. Base 
systems start at $3,295. 

For squeezing every inch of perfor- 
mance from the Intel motherboard, the Mi- 
cro System 386 is remarkable. Its work- 
manship is good, and with the exception of 
the keyboard, the choice of peripherals 
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66 Five out. my life with the 
nightmare that the Soviet Union 

will one day ALtscover... 

public relations. 99 


larco Polo, If You Can, 19% 


UAL) 


“,..a philosophical 
peella...” 


National Review, July 12, 1985 









sé ‘the point, 

surely, 

isn’t that 

Victorianism 

can't 

anaesthetize 
lust?” 


National Review, 
June 28, 1985 


“I would like toelectrocute | 
ne who uses the word ‘fair 
in connection with income fax 
policies. 


National Review, July 12, 1965 


“Anthony Brogan reflected on 
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assured destuction, 
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Word stars 
WordStar 


* William F Buckley, Jr has been an 
ardent WordStar fan for years. He may 
become even more so. 

Introducing WordStar Personal 
Edition. It’s not just a program. It’s a 
package. A powerhouse of business help 
surrounding one of the most advanced 
word processors ever: WordStar 2000 
Plus Release 3. It's now so fast, you can 
throttle It back. MIx graphics and text. 
Cail up muitiple type styies. And get 
every nickels worth from laser printers. 
Its companion programs go even fur- 
ther. So you can outline. Organize. 
Create dramatic presentations, even 
overhead slides, And handle forms from 
IRS to UPS. It does remarkable things 
like make “agenda” look good. And 
quarterly reports downright riveting. 
That kind of word power is handy. Even 
if your business isn’t skewering liberals. 


WORDST/R. 


2000 Plus Release 3 Personal Edition 
Call 1-800-227-5609, ext. 607 
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386 Computers: Summary of Features 





























(Products in ascending base price order) 
PC Designs Computer Dynamics 
ARC 366i CAE/SAR 386 Micro 1386 PC GV-366 Micro System 386 Osicom 386 
Bese price $2,303 $2,695 $2,940 $3,125 $3,295 $3,995 
BASE PRICE INCLUDES 
RAM 512K 512K 512K 1 Mbyte 512K 512K 
Floppy diek drives 1 1.2-Mbyte 11.2-Mbyte or 1 1.2-Mbyte 1 1.2-Mbyte 11.2-Mbyte 11.2-Mbyte 
1 1.44-Mbyie 
(3'%-inch) 
Hard disk drives None None 43-Mbyte 40-Mbyte None None 
Clock/celendar e e e e e e 
Softwere DOS None None DESQview None Utilities 
Monitor None None Monochrome None None None 
Ports None 1 serial, 1 serial, 2serial, 1 senel, 1 serial, 
1 parallel 1 parallel 1 parallel 1 parallel 1 parallel 
Slots 232-bit, 232-bit, 2:32-bit, 6 16-bit, 2 32-bit, 232-bit, 
4 16-bit, 4 16-bit 4 16-bit, 28-bit 4 16-bit, 4 16-bit, 
28-bit 28-bit 28-bit 28-bit 
Power eupply (watts) 200 200 192 220 205 220 
Reset key Oo e] (e) e ° re) 
Keyboard style IBMEnhanced IBMEnhanced IBMEnhenced IBMEnhanced iBMEnhanced IBM Enhanced 
CONFIGURATION TESTED = Se 
Price $4,758 $4,695 $4,580 $3,125' $5,588 $5,200 
Configuration 40-Mbytehard = 70-Mbytehard = 43-Mbyte 40-Mbyie 40-Mbyte herd = 40-Mbyte hard 
disk, EGA disk, EGA herd disk, EGA hard disk disk, EGA disk, mono- 
monitor monitor, monitor, monttor, chrame monitor 
2-Mbyte 2-Mbyte RAM card, 2-Mbyte flet-screen 
RAM card 80387 coprocessor RAM card 
SPECIFICATIONS 3 — 
Clock speed (MHz) 16 16 16 16 16 16 
Controller card handles 2 floppy and 2 floppy and 2 floppy and 2 floppy and 2 floppy end 2 floppy and 
2hard 2herd 2hard 2herd 2 hard 2hara 
disk dnves disk drives disk drives . disk drives disk drives disk drives 
32-bit memory expansion implementation Intel-standerd intel-standard intel-standard Motherboard Intel-etandard Intel-stendard 
slot siot stot slot stot 
Math coprocessor 80287 80387 80287 or 80287 80387 80267 
80387 
RAM chips DRAM DRAM DRAM DRAM DRAM DRAM 
OTHER 
Warranty 2 years 180 days 1 year 1 year Q90days,l year 1 year 
optional, $75 
BIOS manufacturer Award Phoenix Phoenix Amencan Phoenix Phoenix 
Megatrends 





[ah Indicates Editor's Choice. @—Yes O©—No = ‘32-bit expansion available through bus extender daughtercard. — t Evaluation unit did not include a monitor. 
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TeieVideo 
Tele/386 


$4,899 


| 2Mbytes 
1 1.2-Mbyte 


40-Mbyte 
e 

bos, 
GW-BASIC 
None 


1 seriai, 
1 parallel 


2 32-bit, 
5 18-bit, 
18-bit 


220 
e 


a 
a" 

NCR 

PC918 


$6,353 


2Mbytes 


1 1.2-Mbyte or 
1 1.44-Mbyta 
(3%-inch) 


20-Mbyte 
e 


Wang 300 
$6,495 


2 Mbytes 
11.2-Mbyte 


None 
e 


DOS, diagnostics DOS, Microsoft 


None 


1 serial, 
1 parallel 


6 16-bit, 
26-bit* 
220 

° 


IBM Enhanced or Proprietary 


original AT 


$5,749 
43-Mbyte hard 


disk, EGA 
monitor 


16 

2 floppy and 
2hard 

disk drives, 
tape dive 
Proprietary slot 
80287 or 
80387 


ORAM 


90 days 


TeleVideo 


70-Mbyte hard 
disk, EGA 


16 
2 floppy and 


2 hard 
disk drives 


Proprietary siot 
80287 or 


80387 
ORAM 


1 year 


Windows, tutonal 
None 


1 serial, 
1 parallel 


2 32-bit, 
4 16-bit, 
28-bit 


229 
ie) 
Proprietary 


$8,645 


44-Mbyte herd 
disk, EGA/analog 
monitor 


16 

2 floppy and 

2 herd 

disk drives 
Intel-standard 
slot 

80287 


ORAM 


lyear 








rates as excellent. The Micro System 386 
should prove itself a fast workhorse for 
nearly any business situation. 


MICRO 1 


Micro 1 386 PC 
Calling any 80386-based PC entirely ordi- 
nary more than hints at how jaded PC pow- 
er users have become, but it also shows 
how quickly the market has upped its stan- 
dards into the stratosphere. Viewed objec- 
tively, the Micro | 386 PC rivals machines 
costing more than 20 times as much, pro- 
viding more power than was imaginable 
ona desktop 5 or 10 years ago. Subjective- 
ly, itruns neck-and-neck with competition 
from some revered manufacturers. 

Yet the Micro | 386 PC is ordinary. It’s 
a machine almost anyone could put togeth- 
er—you can look up the prices of all its 
components in catalogs, buy a bag of 
screws to fasten everything together, and 
finish making a very similar computer half 
an hour after the parts arrive on your door- 
step. But Micro | has done all that for you, 
and unless you're a perfectionist, the com- 
pany has probably done a better job, re- 
moving the worries and adding the func- 
tionality. 


FAMILIAR MOTHERBOARD The 
heart of the Micro 1 386 PC is Intel’s now 
familiar iSBC 386AT motherboard. By 
definition, it's based on the 80386 micro- 
processor coupled with a memory system 
that yields the equivalent of one-wait-state 
operation on most chores at a clock speed 
of 16 MHz. 

The system’s base endowment of 512K 
bytes of memory consists of 16 4K- by 
64K-bit dynamic RAM chips rated at a 
120-nanosecond cycle time. An additional 
2 megabytes of extended memory was 
available in a 32-bit expansion slot. 

The memory imposes two wait states 
between accesses by the microprocessor 
but is interleaved in two banks, which ef- 
fectively eliminates the two wait states 
about half the time (yielding the equivalent 
of one wait state). In tests, the Micro 1 386 
PC proved almost exactly twice as fast as 
an 8-MHz AT. 

To enhance the performance of the 
evaluation machine, Micro 1 installed an 
optional 80387 numeric coprocessor in the 








socket provided on the system board. 

The design of the Intel board imposes a 
serious shortcoming on DOS users: the 
only way supported by Intel to push DOS 
memory to the 640K limit is through the 
use of a 16-bit expansion board. Two pro- 
Prietary 32-bit sockets allow enlarging ex- 
tended memory capacity to 16 megabytes, 
all two-way interleaved, with two wait 
states, and operating at 16 MHz. 

The BIOS firmware, written by Phoe- 
nix Technology, also includes a routine to 
simulate 8-MHz operation for compatibil- 
ity purposes. The low speed is simulated 
by adding more wait states rather than 
knocking down the clock speed. Shifting 
between performance levels requires only 
pressing a keystroke combination—Cul- 
Alt-1 to go up, Ctrl-Alt-2 to go down. 

System board circuitry also includes a 
serial port and a parallel port. Jumpers al- 
low setting the former as COMI or 
COM2, setting the latter as LPT 1 or LPT2, 
or defeating either of the ports entirely. 
Micro | provides a male DB-25 connector 
for the serial connection and a female DB- 
25 for the parallel connection, both se- 
cured to cutouts in the rear panel of the sys- 
tem chassis. Blanked-off cutouts for 
another DB-25 and two DB-9 connectors 
are available for additional connections. 

The system board includes both an AT- 
style clock/calendar and CMOS configura- 
tion memory with support for almost 50 | 


ted FACT FILE 


San Francisco, CA 94105 

(415) 974-5439 

List Price: With 512K RAM, 1.2-Mbyte 
floppy disk drive, 43-Mbyte hard disk, 
monochrome monitor, $2,940; with 2- 
Mbyte RAM expansion, EGA monitor and 
card, 43-Mbyte hard disk, 80387 coproces- 
sor, $4,580; with 70-Mbyte hard disk, 
$5,080; 80287-10 coprocessor, $250; 2- 
Mbyte RAM expansion board, $620. 

In Short: The Micro | 386 PC doesn’! offer 
much technological innovation, but its high- 
quality components make ii ¢ high-quality 
system at @ low price. Lacks FCC Class B 
certification 
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- We know that when you're trying to carve 
: out a spot for yourself it only makes good 


sense to get along with others. 
So the PC’s Limited personal computers 
designed and built by Dell Computer 
Corporation here in 
Austin, Texas are 


WE ARE WHAT about as compatible 
YOU MIGHT CALL as you can get. 
REAL COMPATIBLE. Whether you want to 


run MS-DOS® applica- 
tions, Windows/386 or 
software written for MS°0S/2,we have 







a system that'll do it faster than the others 
you may be thinking about. 

And the thing is, we sell direct to users 
like you. Theres no middleman, no computer 
dealer, so you never pay a dealer mark up. 

Instead, you just pick up the phone, place 
an order, and PC's Limited computers are 
delivered right to you. Or you can call for 
our free catalog. 

Our low systems prices include some- 
thing else other manufacturers can't match. 
A one year, on-site service contract from 
Honeywell Bull, plus unlimited access to 
our technical support people over toll free 
phone lines. And if you're not satisfied 
within 30 days we'll refund your money. 

In just three years we've become one of 
the seven largest personal computer com- 
panies in the US. Mostly because a lot of 
people found out that their software and 
our hardware were made for each other. 


PC’S LIMITED 


800-426-5150 Bx 
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= 386 COMPUTERS 





At $4,580 for a fully configured EGA system, 
including a 43-megabyte hard disk, the Micro 1 
386 PC ts one of the better values in the 80386- 
based-PC crowd. Although it lacks the kind of 
technological innovation that would make it an 
outstanding performer, it is a solid machine 
that points to a future of well-built yet low-cost 
386 systems, 





| different hard disk configurations. Both 


features are jumper-defeatable. Even 
when the computer is switched off, the 
CMOS memory and clock are kept alive 
by a four-pack of AA cells attached to a 
side of the power supply. System options 
are set up through software provided with 
the Micro 1 386 PC. 

Expansion slots include four 16-bit and 
two 8-bit, all operating at 8 MHz and im- 
posing additional wait states. The two 32- 
bit slots are also compatible with 16-bit or 
8-bit expansion boards, Although they op- 
erate at 16 MHz with 32-bit boards, they 
degrade to 8 MHz when expansion boards 
with narrower interfaces are used. All ex- 
pansion slots are full-length and AT- 
height. 

In the evaluation machine, one 32-bit 
slot was occupied by 2 megabytes of ex- 
tended memory, one 16-bit slot was filled 
with a Western Digital combined hard- 
and-floppy-disk controller card, and an 8- 
bit slot holds a video adapter. 


ON THE CASE The case of the Micro I 
386 PC is almost a refugee from an AT- 
compatible assembly line. Only the venti- 
lation grooves on the front panel have been 
rearranged so that they run horizontally. A 
slight improvement on the AT prototype, 
the Micro I 386 PC provides the equiva- 
lent of five half-height drive bays, with all 
three on the right having front-panel ac- 
cess, and with individual blank panels for 
the two ordinarily unused slots. The full- 
height internal drive bay is hidden from the 
outside world. 

The factory fills the upper-left bay with 
a 5%-inch, high-density (1.2-megabyte) 
floppy disk drive. The bottom half of the 
internal bay of the evaluation unit was 
filled with a Seagate ST251 hard disk 
drive. The drive arrived preformatted us- 
ing a special Seagate-only version of On- 
track Computer Systems’ Disk Manager 
program, which configured strange- 
ly—with one 800K-byte partition and one 
42-megabyte partition. 

The requisite control panel on the upper 
left of the front of the machine includes a 
hard disk drive activity indicator, a power 
indicator, and a case-and-keyboard key- 
lock. A legend and space for a high-speed 
indicator is provided but not filled. The 
keyboard itself plugs into a jack located 
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f.* 3 Benchmark Tests: 


‘fig 386 Computers 





Relative Times 
{Compaq Deskpro 386 ~ 100) 

he NOP and 80386 instruction Mix tests 

showed fairly consistent results, with all 
386 systems performing within a 15 percent 
range of the Compaq Deskpro 386. The 
Compuler Dynamics Micro System 386, 
which was running at a clock speed of 18 
MHz, produced an NOP time that was 11 
percent faster than that of the Deskpro 386. 

in disk access tests, several units, includ- 

ing those from Wang and PC Designs, oul- 
performed the Deskpro 386. The Micro 
System 386 performed very well, as did our 
Editor's Choice, the NCR PC916, which was 
about 10 percent faster overall than Com- 
paq’s machine. The winner, though, was the 
CAE/SAR 386. Its ESDI hard disk interface 
made it the fastest of all the machines in the 
disk access tests. 

None of these computers, however, 
matched the stunning results of the PC's 
Limited 386-16, which was tested in the first 
roundup of 386-based PCs ("Heavy Metal— 





Floetiag-Point 
Cai 


386s Weigh In,’ PC Magazine, Volume 6 < <e 
Number 16). Configured exclusively with * Gg 
high-speed static-RAM chips, it remains the RS ee Va ny 
overall speed champion. & eS <. of's 
S 
Performance Times € e 
(Times given in seconds except where noted) o 
80380 yg 
lasirucilon Fioatiag-Poini Conventional OOS Disk Access BIOS Disk Seak 
NOP Mis Calculation Wamory (milliseconds) (miilisaconds) 


8-MHz IBM PC AT 417 8.96 35.60 1.32 42.54 37.20 





vl roo ~ 
Compaq Deskpro 386 2.09 4.01 15.50 0.77 33.32 29.20 


| IBM PS/2 Model 80 2.09 439 15 60 0.63 33.25 33 60 
| Micro 1386 PC — 2.09 4.62 17.35 NA 55.43 42.79 
‘FeleVideo Tele/386 2.09 4.01 15.16 0.62 32.41 31.91 









Wang 360 2.09 4.62 17.30 NA 31.64 29.10 













NCR PC916 2.08 3.95 14.28 ~ 0.50 29.45 27.03 
~Osicom 386 2.08 461 17.30 NA 51.68 39 32 
PC Designs GV-366 2.08 368 13.62 057 30 68 27.72 
Computer Dynamics Micro System 386 _ 1.87 423 22.14 0.66 28.67 26.11 






N/A—Not applicable: nol enough conventional memory to run test. 






The NOP benchmark test 1s designed to measura raw clock The Floating-Pofnt Catcutation benchmark test measures The DOS Disk Access benchmork test measures the time 
speed and memory access time while minimizing diffar- processor speed by looping through a senes of floating- it takes to do e random sector read using DOS. DOS buff- 
ences in microprocessors and the effect of memory cach- poinl calculations, including mutfiptication, division, expo- ers are set at 3, and the interleave factor is feft at the drive's 

nentiation, and logarithmic and trigonometric functions. The default setting This test adds DOS's overhead to the BIOS 
Operation’) machine code instructions in a big 128K loop. benchmark program uses the floating-point library included and hardware times. The test program performs the sector 
‘The 80386 Instruction Mix hmark test the with Microsoft C Compiler 4.0. Sean ee ee 
time it takes to execute a selected series of processor- The Conventional Memory benchmark test allocates G'S shown in rieesconds, 


intensive tasks. The test program uses 80386 instruction 256K bytes of conventional memory and treats kasaseries The BIOS Disk Seek benchmark test measures the time it 
code These instructions ara a subset of the total processor of 64-byla records. Then, 18,384 random records are read takas to do a random seek using the disks ROM BIOS. The 
















instructon set. The 80386 Instruction Mix implements a into and written from this memory, test result Includes minime! sottware overhead and may not 
number of 32-bit instructions, whereas in the 8086 and parallel tha manufacturer's claimed average eccess time 
80286 versions of the benchmark test they remain muttipie The test program performs 1,000 seeks. The average result 
inetructions. is shown in milliseconds. 
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near the center of the rear panel. 

The power supply, made by Fortron, is 
rated at 192 watts and is switch-selectable 
to operate at 115 or 230 volts AC. The sys- 
tem on/off switch is the standard big red 
paddle on its side. A jack is available for a 
switched power connection to a monitor. 

The Micro | 386 PC keyboard is a 
Maxi-Switch simulation of the 101-key 
IBM Enhanced Keyboard design. The lay- 
out matches the prototype’s, but the feel is 
somewhat lighter and quieter, thanks to the 
rubber dome technology used. Micro | in- 
cludes extra CapsLock and left-hand Ctrl 
keycaps so that you can properly swap the 
positions of these keys from where IBM’s 
diabolical antiergonomic engineers have 
assigned them. 

Micro | supplied a complete display 
system with the evaluation unit, including 
ahigh-resolution display adapter called the 





= The Micro | 386 PC isa 
high-quality system. It 
may be ordinary, but even 
the most ordinary 386 
machine can be pretty 
amazing. 


600EGA and a Taiwan-made Xtron Com- | 
puter 14-inch EGA display with a tilt- | 


swivel base. The monitor is stylish, com- 
pact, and of good quality. The video 
adapter duplicates all EGA modes and ex- 
tends resolution up to 800 by 600 pixels. 

The price of a full monochrome system 
with 512K bytes of RAM and 43-mega- 
byte hard disk is $2,940, making it the bar- 
gain machine of this group. The evaluation 
unit, with an 80387 coprocessor and EGA 
monitor and card, was $4,580. 

Although individual components of the 
system bear FCC Class B certification, the 
Micro 1 386 PC system unit itself lacked 
any FCC identification. That just about 
clinches it that this PC is exactly the kind 
of system you might put together yourself, 
but its high-quality components mean that 





this would be a high-quality system. The 
Micro | 386 PC may be ordinary, but even 
the most ordinary 386 machine can be 
pretty amazing. 


NCR CORP. 


NCR PC916 

Compared with the coterie of clone mak- 
ers, NCR Corp. has always gone a bit fur- 
ther in originality—if not marching to the 
beat of a different drummer, at least find- 
ing new and different cadences. Remem- 
ber the Model 4 combined system unit and 
monitor? The PC916 brings the same re- 
freshing spirit to the realm of high-perfor- 
mance 80386-based PCs. 

Certain design elements of the NCR 
PC916 follow the standard AT design 
school, and of course, its faithfulness to 
PC compatibility is beyond reproach—but 
the cosmetics and implementation of the 
PC916 show a wonderful freshness com- 
bined with top performance. 


PAYING FOR SPEED NCR is among 
the first manufacturers to eschew Band- 
Aid-type solutions to getting memory up 
to the speed of the 80386—biting the bullet 
and buying memory thal maiches the mi- 
croprocessor for speed. The German- 
made PC916 uses 70-nanosecond dynamic 
RAM chips that allow the 80386 micro- 
processor to rip along at a full 16 MHz 
without wait states. 

The speed of the PC916 is entirely pro- 
grammable, however, and NCR supplies a 
software utility that allows user selection 
of operating speed from 2.65 MHz all the 
way up to top speed. It also allows the op- 
tion of full-speed operation with the ex- 
pansion bus running at 8 MHz or ata speed 
that matches that of the microprocessor. 

The design of the PC916 differs from 
most in that it is a bus-oriented computer 
and does not have a true system board. At- 
tached to the chassis is but a small printed 
circuit board holding little more than six 
AT-style, 16-bit bus connectors and two 8- 
bit connectors, all attached in parallel. 

The bus-oriented design makes the 
PC916 amazingly upgradable. Pull out 
one board and plug in another, and the 
computer can change its demeanor entire- 
ly—from 80286 to 80386, potentially 
from 16 MHz to 20 or 25 MHz—all while 








maintaining most of your hardware invest- 
ment. It could even be converted into a 
68000-based computer with equal adept- 
ness. 

The brains of the PC916, including 
space for either an 80287 or 80387 numer- 
ic coprocessor, are crammed onto a single 
expansion board that fills one slot. At least 
one additional slot must contain a memory 
board, and the standard NCR memory 
board is equipped with 2 megabytes of 
lightning-fast DRAM. Both boards make 
heavy use of surface-mount components to 
save space. 

Besides the the 16-bit bus, the micro- 
processor board and the memory board are 
linked by a tiny bus-extender circuit card 
that stretches the link to a full 32-bits wide. 
Although the bus extender in the evalua- 
tion machine linked only two slots, other 
models are offered that allow up to four 32- 
bit boards to be interconnected inside the 
PC916. 

A third expansion card, the Personality 
Board, is also standard equipment. The 
personality that it gives the system in- 
cludes a serial and a parallel port, as well 
as a floppy and a hard disk controller. (The 
teal personality of the system, its NCR 
ROM BIOS, is part of the microprocessor 
board.) 

A video adapter daughtercard also atta- 
ches atop the Personality Board. In the 
evaluation system, this adapter provided 
EGA-compatible signals using the Para- 


EDITOR'S 
CHOICE 


NCR PC916 

NCR Corp. 

1700S. Patterson Blvd. 

Dayton, OH 45479 

(513) 445-2078 

Lisl Price: With 2 Mbytes RAM, |.2-Mbyte 
floppy disk drive, 30-Mbyte hard disk, 
$6,353; with 44-Mbyte hard disk, $6,553; 
with 70-Mbyte hard disk, $7,553, with 115- 
Mbyte hard disk, $8,653; EGA monitor and 
card, $745, 

In Short: The NCR PC916 wins the Editor's 
Choice in this group for tts outstanding work- 
mansbip and superior upgradability. It’s as 
expensive as the Compag Deskpro 386 or the 
IBM PS/2 Model 80, but if you can afford tt, 
il’s worth every cen. 

CIRCLE 687 ON READER SERVICE CARD 
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dise Systems VLSI chip as a foundation. 
Connectors for the serial and parallel 
ports—AT-style male DB-9 and female 
DB-25—are installed on the Personality 
Card retaining bracket. The EGA video 


connector is bolted directly to the chassis 
with a short, braid-shielded lead connect- 
ing it to the adapter. The keyboard connec- 
tor, on the rear panel, is attached to the bus 
board. 











The Editor’ s Choice NCR PC916 achieves 16- 
MHz. no-wait-state performance that makes it 
one of the speed leaders among its competition, 
Fit and finish on the machine are unsurpassed, 
and excellent upgradability guarantees ita 
long future. Outstanding quality costs, 
however, A fully configured PC916 will 
require a $7,000 to $8,000 investment. 








Apart from the bus-oriented design, the 
layout of the PC916 chassis is convention- 
al, allowing the installation of the same 
drive options as an ordinary AT. On the 
right, two half-height bays are allowed 
front-panel access with an additional blind 
half-height bay below. Hidden inside is a 
single full-height bay, adaptable to two 
half-height devices. Power for the system 
is provided by a dual-voltage (1 15- or 230- 
volt AC) 220-watt supply in the right-rear 
comer of the chassis. Nearby, a small bat- 
tery pack for the CMOS configuration 
memory and continuously running clock 
attaches inside the rear panel with a plastic 
hook-and-loop fastening material. 

The standard filling for the first disk 
drive bay can be either a 54-inch high- 
density drive ora 1.44-megabyte 32-inch 
drive. A number of hard disk options are 
available, including the fast but noisy 
Maxtor 70-megabyte unit in the evaluation 
machine. 

The cabling and interconnections inside 
the chassis show the neatest workmanship 
of nearly any personal computer. With the 
flair and forethought of the service staff of 
a four-star hotel, NCR even includes such 
amenities as drive-mounting hardware in a 
neat package attached to the disk drives 
and snaps to hold loose power-supply con- 
nectors in place. 


BEST APPROACH The exterior styling 
of the PC916 deserves particular commen- 
dation for being perhaps the best approach 
yet to traditional AT packaging. The rear 
panel is dressed up with an easily remov- 
able (it uses the same hook-and-loop mate- 


| rial as the battery holder) plastic fascia, 


which covers all unused chassis cutouts 
with break-off panels and allows only the 
expansion slots, sockets in use, and the 
power-in and switched monitor power- 
output jacks to show. 

The front panel is uncluttered, courtesy 
of a door hiding many of the details. Only 
the orange rocker switch that controls sys- 
tem power and two LEDs—power-on and 
drive activity—are visible. Pop open the 
door, and you'll find the case-and-key- 
board tock and a speaker volume control. 
On some models, a smoked plastic sliding 
door covers the floppy disk drive slots. 
The same chassis is adaptable to desktop 
and deskside tower installation. 
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HOW TOB 


MARKET SHARE BY COLOR 








Top speed 

200 cps for dratts, 
9-pin printhead 40 cps forletter 
prints black and, quality text. 


white only. 






A"Pro” d fanc lence resolution graphics. Where, as you can 


next to the new ALPS ALQ200™ see, we also have a distinct color 
Because the ALQ200 has more advantage. 
of what it takes to get more done. The ALQ200 even has what it 


Take speed, for instance. Withits | takes to make people faster. Like auto- 
18- or 24-pin printhead, the ALQ200 matic paper loading. A full-function, 


prints excellent letter quality text push-button control panel. And com- 
twice as fast. patibility with all the leading PCs 
And the same is true for high and software. 


Specifications and prices based on respective manufacturer's published hterature Sulliect to change without notice. 


ae — 


a 





EAT A PRO. 


F z MARKET SHARE BY COLOR 
Snap-in/out, inter- 









Top speed 240 cps 
changeable 18- and, for drafts, 100 cps for 
24-pin printheads letter quality text. 
print 7 colors, 


including black. 


Suggested retail Push-button panel controls all Noise level 55 dBA. 
price: $595 for 18-pin, printing functions without DIP 
$695 for 24-pin. switches or software commands. 


You'll also find the ALQ200 espe- information, call us at (800) 828-ALPS. 


cially compatible with busy offices. In California, (800) 257-7872. 
After all, it's about as solidly built as a And see a real pro at work. 
printer can be. So it's quieter. And 
nearly impossible to overwork. 
sone what a beats all is that the 

200 costs about the same as the — nTAID7aNll 
so-called “Pro” AMERICA 


For a free demonstration or more IT’S TIME YOU SAW THE ALPS. 


CIRCLE 242 ON READER SERVICE CARD 
ALQ200 1s a trademark of ALPS Electric Co, Ltd ©1987 ALPS Amenca 


@ 386 COMPUTERS 


ATTENTION TO DETAIL 


With so many 80386-based PCs already on the market and When shopping for an 80386-based system, you should de- 
many more inevitably on the way, manufacturers have begun to —_—fine your needs and then seek out the machine that satisfies 
realize that speed alone will not maintain demand forever. _ them best. Below are four examples of the types of details you 
Quality construction and thoughtful design are always in style, might be looking for when you examine your options in this 
and when you are considering a $5,000 to $8,000 investment, crowded and rapidly growing market. Careful shopping is a 
you should expect a system without shortcuts. must with so much money on the line. 


SERIAL 
© 


PRINTER 


— 

The keyboard of the Wang 380 is an old friend to people brought into The Osicom 386 includes a nice touch that even power users will 
the world of PCs on Wang equipment, but it will seem a little quirky to appreciate: labeled ports and slots. Everything on the rear panel is 
those used to 1BM standards. tagged; note slot number 8 at the upper right. 























The NCR PC916's front-panel controls are hidden behind a sleek door The Micro | 386 PC includes three externally accessible drive bays on 
that snaps shut, leaving the power switch accessible. The unit can the right side of its front panel. You may not need all of them at first, 
Stand as a tower or remain on the desktop. but they are there in case you ever do. 
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The NCR keyboard is one of the few 
truly successful variations on the IBM 
theme. Its basic layout conforms to that of 
the original AT design—enlarged Enter 
key, ten left-hand function keys and all— 


Madness has its methods, and here Osi- 
com does not stray far from the rule. Build- 
ing a competitive and compatible 80386 
computer is simply easier—and more pro- 
fitable—than producing low-powered 


clones. The primary explanation is that so 
many machines are all based on the same 
system board (Intel’s) that nearly everyone 
is playing with the same handicap. Osicom 
is right on par. 


but it has been augmented by slipping an 
Enhanced Keyboard—style control pad in 
between the alphanumeric keys and the 
numeric keypad. The cursor keys on this 
addition are arranged in the shape of a plus 
sign rather than IBM’s inverted ‘‘T.’’ 
Also, NCR adds 20 extra programmable 
function keys in four banks across the top 
of the keyboard. Locking Shift keys have 
their indicator lights built into them. 

Although the NCR keyboard lacks a 
true over-center feel, key pressure is pro- 
gressive and the touch is light and very qui- 
et. The keyboard itself is quite light. Al- 
though very different from the IBM in 
design, the NCR keyboard is easy and sat- 
isfying to type on. 

Included with the evaluation system 
was an NCR EGA display. Again it 
proved stylish—of the wide-plastic-bezel- 
around-the-screen design school—but 
somewhat bulky atop the PC916. A tilt- 
swivel base was not included. In addition 
to full EGA compatibility, the display also 
Provides a text switch that forces the on- 
screen image to amber. 

The evaluation system was priced at a 
hefty $8,298, and unconfigured base units 
(which include 2 megabytes of RAM) start 
at $6,353. 

Overall, the NCR PC916 rates as an ex- 
cellent computer. At the top of the 16-MHz 
80386 performance class, it’s both well 
made and good-looking. Its excellent up- 
gradability and the reputation of its maker 
make it a formidable competitor and one of 
the best choices for an 80386-based PC. 














OSICOM TECHNOL OCIES INC 
USICON FEC HNOLUOGIES IN 


Osicom 386 


In few endeavors is it wise to vary from the 
traditional approach of starting at the bot- 
tom and working your way up—swim- 
ming, perhaps, being one exception. Osi- 
com Technologies has adopted the 
contrary approach, yet it seems bound to 
succeed, The company intends to intro- 
duce a full line of computers but has cho- 
sen to begin at the top with an 80386-based | 
PC as its first product. 


Osicom Technologies has started at the top, 
introducing an 80386-based machine as its first 
PC. The Osicom 386 distinguishes itself by 
offering superior-quality components 
assembled around on Intel motherboard. With 
a price of $4,495, including v 40-megobyte 
hard disk, it lands in the middle of the 80386- 
based-PC price ronge. 
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Central to the Osicom 386 is the same 
intel 80386-based iSBC 386AT mother- 
board you'll find in a dozen or more high- 
powered PCs. Osicom goes even further, 
however. Even the system unit bears an In- 
tel label on its FCC Class A approval noti- 
fication sticker. 


QUALITY COMPONENTS The choice 
of components pretty much defines the 
overall performance of the Osicom 386. 
Like other Intel-based systems, its 80386 
roars along at 16 MHz, held back only by 
the equivalent of one wait state—its actual 
two-wait-state operation benefits from 
two-way memory interleaving. Perfor- 
mance can be toned down to an effective 8 
MHz for problematic programs by burden- 
ing the microprocessor with more wait 
states. This speed shift is accomplished 
from the keyboard. 

Similarly, system board memory con- 
sists of 512K bytes, all allocated to DOS, 
made from 16 120-nanosecond, 4K- by 
64K-bit dynamic RAM chips. Two 32-bit 
expansion slots, also running at the 16- 
MHz rate, allow up to 16 megabytes of ex- 
tended memory to be plugged in, while 
DOS memory can be fleshed out only by a 
16-bit, 8-MHz, multiple-wait-state board 
in an AT-style expansion slot. 

Included in the Intel system board cir- 
cuitry are several additional features—one 
serial port, one parallel port, a clock/calen- 
dar, and CMOS configuration memory. 
The evaluation machine had a second par- 
allel port on its monochrome video adapter 
card. 

A socket is also available for adding a 
numeric coprocessor, a 10-MHz 80287 
chip on a board called an SBCMATH 
module. Some (but not all) models can 
also accommodate an 80387. 

The evaluation unit was equipped with 
t!.e 80287 assembly. In testing, it proved 
almost exactly half as fast as units sporting 
80387 coprocessors in similar Intel moth- 
erboards but many times quicker than 
those having no coprocessor at all. 

Besides the two 32-bit slots, the Osi- 
com 386 features four 16-bit and two 8-bit 
slots. The 32-bit slots can also be used with 
8-bit cards, but in such applications they 
degrade from a clock speed of 16 MHz to 
the 8 MHz used by the other slots. 

In the evaluation machine, one 16-bit 
















Tp 
Wei FACT FILE 


Osicom 386 

Osicom Technologies inc 

198 Green Pond Rd. 

Rockaway, NJ 07866 

(201) 586-2550 

List Price: Weth 512K RAM, 1.2-Mbyte 
floppy disk drive, $3,995; with 40-Mbyte 
hard disk, $4,850; floor tower model, 
$5,700; amber monitor and card, $350; 2- 
Mbyte RAM expanston board, $650. 

In Short: The Osicom 386 is a particularly 
attractive machine that performs on a par with 
other Intel-motherboard—based 386 ma- 
chines. Lacks FCC Class B certification. 
CIRCLE 686 ON READER SERVICE CARD 





slot was filled with an AT-style combined 
hard-and-floppy-disk controller and one 8- 
bit slot was haven to a short monochrome 
video adapter. All expansion slots are full- 
length and AT-height. 

The system is set up through software 
with a simple menu-driven program sup- 
plied by Osicom. It offers complete sup- 
port of all standard floppy disk drives, in- 
cluding 34-inch units as well as 47 
different hard disk models. Several net- 
work adapters are also available directly 
from Osicom. 

With the brain power of so many 
80386-based machines so well matched, 
system integration and configuration are 
the biggest differences between models. 
Here the Osicom 386 does not disappoint. 
It’s well made, offering impressive op- 
tions, and—at the risk of being accused of 
falling for a pretty face—we have to say 
it’s stylish. 

Functionally, the front panel of the AT- 
size Osicom 386 matches nearly every en- 
gine of its ilk, equipped with power and 
drive activity indicators and a case-and- 
keyboard lock. Osicom, however, locates 
all exactly at the beitline and adjacent to 
each other on the left of the twin visible 
half-height drive bays, which are at the 
right of the system unit. The bottom of the 
lower bay marks a full-width chin where 
the base of the machine, sliced with venti- 
lation slots on the front left, recedes about 
half an inch back from the balance of the 
panel. Another half-height bay is hidden 
under these two, but it can gain front-panel 


access if you remove a blank panel that’s 
sculpted to conform with the front contour 
of the machine. This panel is screwed in 
place and is much more secure than the 
snap-in blanks used by many machines. 


| Decorative as it is, the control panel fits 


| exactly in front of the internal full-height 

| drive bay and must be unscrewed to install 

pa hard disk drive there—a bothersome but 
not fatal shortcoming. 

Interestingly, particularly for an FCC 
Class A machine, the few wires going to 
the control panel are shielded with metal 
braid wherever they travel outside the 
chassis. Probably also as radio frequency 
interference protection, the hidden full- 
height drive bay and the visible bays are 
solidiy caged completely around, except in 
the rear. 

Behind these bays lies a 220-watt pow- 
er supply that bears an Intel part number 
but is manufactured in Taiwan by Taepo 
Corp. Its operating voltage—either 115 or 
230 volts AC—is set using a recessed ex- 
ternal slide switch located on the rear of the 
chassis. Near the power supply inside the 
case is a large black lithium battery, 
screwed inside the rear panel, for keeping 
the CMOS memory and clock alive and 
well. While it is a secure arrangement, the 
screws and the unusual battery itself add to 
the bother of replacing it when necessary. 


LABELED SLOTS The rear panel ranks 
above average because all slots and con- 
nectors are plainly labeled in what looks 
like white dry-transfer lettering. Besides 
those in the expansion slots, there are con- 
nectors in back for the keyboard, the serial 
port (a male DB-9), one of the parallel 
ports (a female DB-25), incoming AC, 
and switched AC for the display. On the 
right side of the chassis is the typical big 
red paddle power switch. 

A tower-style package with more drive 


| options is also available. 


Osicom offers its 386 bare except for a 
single 54-inch, high-density floppy disk 
drive; loaded with up to 192 megabytes 
worth of internal hard disk, or overcome 
by up to three additional hard disks. The 
base price is $3,995. The evaluation unit | 








was equipped with a Seagate ST251 half- 
‘height 40-negabyte dive configured with 
the Seagate proprietary version of On- 
track Computer System’s Disk Manager 
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Just memory, just one slot, 


ee 4's 4 bok tee tet 4 et 





Aen ri rus pellet tai 


Od obs Oe - db 8B 


The only 8MB, 12MHz, EMS memory. 


JustRAM/AT™ is just RAM memory, and 
lots of it. JustRAM/AT™ supptias 4MB or 
8MB of memory for the IBM PC AT* or 
compatibles in e single siot! 


Just ona JustRAM/AT™ memory 
expension board provides DOS with the 
full 8MB of expanded memory ellowed 
by the Lotus/intal/Microsoft* Expandad 
Memory Specification (LIM/EMS), or up 
to 8MB of axtandad memory for Unix", 
Xanix* or Pick*. Enough mamory for tha 


Stop singing "The Siot ee, 
Biuas”! With JustRAM/AT™ you can edd 
a full 8MB now, or add 4MB now end 
enother 4MB leter — ell in one slot! 


JustRAM/AT™ operates with zero wait- 
states et speeds up to 8MHz and with 
just one wait-state at speeds up to 
12MHz. Expanded memory is 
implemented In hardware, which is 
much faster then softwere emulation; 
plus, the Expanded Memory Maneger 


Fully compatible with all software which 
edheres to LiM/EMS stendards, 
JustRAM/AT™ memory is also com- 
patible with Intel's AboveBoard*. Up to 
8MB of JustRAM/AT™ and AboveBoard 
mamory may be used as expanded 
memory within e single system using 
the EMM software provided with 
JustRAM/AT™ memory, AboveBoard 
memory or Microsoft Windows‘. 


Backad by a five-year parts and labor 


most damanding epplications — with 
room laft ovar for system performanca 
enhancing RAM disks end disk ceches. 


(EMM) requires 64KB less conventionel 
mamory than emuletors. JustRAM/AT™ 
memory also ellows you to backlil/ your 


werranty, all JustRAM/AT™ memory 
products are engineered for a lifetima of 
error-free operation. 


Enough memory to doubla, triple, even 
quadruple overall system performence. 


Contact your local distributor or 
Call Toll-Free 


1-800-525-7661 


Dealer/Distributor/OEM lee Welcome. 
CX } eel corp, 


84 Inverness Circle East 
Englewood, Colorado 80112 
(303) 790-7400 


™=JuatRAM/AT ia @ trademark of Monolithic Systems Corporation 


“IBM and AT ara trademarks of Intarnatonal Businesa Machines Corporation. 


“Lotus ta a trademark of Lotus Development Corporation 

*Intal and Abova ara trademarka of Intel Corporation 

“Microsoft, Windows and Xenix are trademarks of Microsoft Corporation, 
“Unix is a trademark of AT&T 

“Pick ia. a trademark ol Pick Systems 
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system from 512KB to 640KB. 


Digital Solutiona, inc. Distribution Ptus Tricom 
(404) 955-4488 1-800-492-5316 (in Maryiana) (516) 483-9700 
1-800-241-6651 1-800-638-7654 1-800-TRICOM1 
{outside Georgia} {outside Marytand) {outa:de New York! 

Mail to, Monolithic Syatems Corp. 


84 Invarness Circle East | Englewood, Colorado 80112 
O Sounds Graat! Where cen | buy ona? 
C2 Heve e sales rep call. 
O Send me more information immedietely. 
tman Cloem Ovarn Qeater QO distributor O and user 


Name 
Company Name 
Address 

City, State. Zip 


Phone ( ) 
PCM 12/22 
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software. In addition, the system includes | both system board and expansion memo- 





provided, the evaluation system cost | The test results show that base perfor- 
$5,200. 

Although the instructions described the 
system as using an AT-style, 84-key key- 
board, the evaluation unit was equipped 
with a 101-key model that followed the 
IBM Enhanced Keyboard layout. Its touch 
offered some tactile feedback but no IBM- 
style click—a soft system unit noise was 
substituted. Although not the best key- 
board in the world, it won't be a handicap 
in itself, as so many clone keyboards are. 

Osicom included a Samsung MD- 
1278G Flat Monitor with the 386—a nice 
choice. Although the controls for the green 
monochrome screen required some tinker- 
ing to produce a picture, the results were 
worth it—the 12-inch screen is strangely 
flat in comparison with most displays. The 
very compact case, built-in tilt-swivel 
base, and attractive styling made the Sam- 
sung a pleasure to work on. 

The Osicom 386 rates as an attractive 
unit, with typical 80386 performance 
backed by a vendor willing to customize 
multiuser systems with as much mass stor- 
age as any one system could reasonably 
expect to use. The mainstream price 
($4,495 with 40-megabyte hard disk) fur- 
ther adds to its attractiveness. 
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INC. 


PC Designs GV-386 
PC Designs has explored an array of ave- 
nues to increase the cost effectiveness of 
your PC purchase. The company began by 
offering a build-it-yourself PC that elimi- 
nated labor costs, then graduated to bud- 
get-priced, fully configured AT-compati- 
ble systems. The PC Designs GV-386 
extends the more-for-your-money philoso- 
| phy by packing more performance than 
| that of the average 80386-based computer 
through the use of an interesting and differ- 
ent system board. 

Made by Micro Design, the GV-386 
system board is novel in its adaptation of 
memory caching to the system board itself, 
using a 64K-byte buffer to speed up mem- 
ory access to all RAM within the 16-mega- 
byte addressing range of the computer, 
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mance must be modest, because the GV- 
Osicom hard disk formatting and diagnos- | ry. According to PC Designs, the buffer | 386 scores close toon a par with its compe- 
tic software and a RAM-based floppy disk | can boost processing speed by 83 percent | tition (perhaps slightly faster) on most 
emulator. With the monochrome monitor | over the base performance of the GV-386. | tasks. 

Objectively, base performance means a 






AAAS 


PC Designs, long a leader in price and 
performance, has another high-quality 
machine on its hands with the GV-386. This 
unit is one of the least expensive of all 80386- 
based PCs, but the only real trade-off is the 
system's inability to accept an 80387 math 
coprocessor and more than 4 megabytes of 32- 
bit memory. If this limited upgradability does 
HO FA bo date, hele the Loh - 186 fe 
machine worth considering. 
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Solution to the Year 









al na yl a ok ar 
ee nor 


$1,350° 


QIC 286-12C 


Basic system 


80286-12 running at 8 and 12 MHz, 
speed selection from keyboard, 0 walt 
state design, 1MB 100ns DRAM, four 
16-bit and four &bit expansion slots, 
1.2 MB floppy / 84 key keyboard, com- 
bined floppy and hard disk controller, 
192W power supply, system clock / 
calendar with battery backup. 

EGA System. .ccccescsoesseoreesseene $1,870 


Monographics System..........$1,500 


We 











Gic RESEARCH 
INCORPORATED 


N. San jose, Calif. 95131 
“Not aftitiated with MOS Quantel, int. 


QIC3 zt 


80386-16 





QIC 386-A 


Basic system 


80366 running at 6 and 16 MHz, 

0 wait state design, speed and walt 
state selection from keyboard, 1MB 
120ns DRAM with 64K static RAM 
cache, six 16-bit and two &-bit expan- 
sion slots, 1.2 MB floppy / 84 key 
keyboard, combined floppy and hard 
disk controller, 192W power supply, 
system clock / calendar with 

battery backup. 


EGA SyStem...consesossossessoessne $2,315 
Monographics System... 











To order a QIC computer, call 


1961 Concourse Drive, Suite C (408) 432-8860 Gales; 


Technical Support: (408) 432-7520 
Fax Number: (408) 432-1250 
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of Confusion. 


80286-10 


QIiC 286-10B 


Basic system 


80286-10 running at 8 and 10MHz, 
speed selection from keyboard, 0 wait 
state design, wait state configurable, 
512K 100ns DRAM expandable to 
1024, six 16-bit and two &bit expan- 
sion slots, 1.2 MB floppy / 84 key 
keyboard, combined floppy and hard 
disk controller, 192W power supply, 
clock / calendar with battery backup, 
2 serial and 1 parailel port. 


EGA System sscccsccssecsconserseense 9 1,720 
Monographics System... 1,350 


Call about our Hard disk drives, 
Modems, Tape Back-ups and 
many more. 

“Monitors are optional 


Corporate and University P.O.’s are wetcome 


Dealer and quantity discount ts avaslable 
30-day money back guarantee 
Monday thru Friday 7:30 AM to $:30 PM 


Saturday 10:00 AM to 3:00 PM 
Alt paces are subject to change without notice 
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16-MHz system with two wait states when 
reading memory from the system board 
RAM, the wait states being necessary be- 
cause of the 120-nanosecond chips used in 
the system. The choice of this rather slow 


memory appears to have been purposely | 


made to allow maximum flexibility in 
choosing memory chips. 


FLEXIBLE BOARD The system board 
takes advantage of that flexibility by al- 
lowing you to use either 64K-bit, 256K- 
bit, or |-megabit memory chips to fill the 
36 sockets provided on the system board. 
The different sizes can be combined to 
yield various intermediate capacities with- 
in the 256K-byte to 4-megabyte range of 
the board. One megabyte, realized with all 
sockets filled with 256K-bit chips, is stan- 
dard and is functionally divided into 640K 
for DOS and 384K for extended memory. 

The large system board memory capac- 
ity allows PC Designs to sidestep the issue 
of 32-bit expansion bus standardization. 
The GV-386 has no 32-bit expansion bus 
but instead packs all of its wide bus RAM 
on the system board itself. 

Should you need more than 4 mega- 
bytes, you have to add RAM through the 
16-bit slots of the GV-386. The buffer 
helps to prevent memory accesses from 
slowing down too much, but even PC De- 
signs admits that accessing expansion 
memory is always going to be slower than 
using system board RAM. 

As with most 80386-based PCs, the 
GV-386 expansion slots operate at 8 MHz. 
The clock speed of the microprocessor can 
also be reduced to 8 MHz for maximum 
software compatibility by selecting an al- 
ternate clock crystal on the system board. 
This selection is made by pressing a three- 
key combination. The boot-up speed of the 
system is determined by a DIP switch set- 
ting. 

The memory buffer can also be defeat- 
ed by pressing a four-key combination. 

To increase performance further, the 
GV-386 provides an empty socket for an 
80287 numeric coprocessor. The speed at 
which this chip operates can be selected as 
6, 8, or 10 MHz. Even the DMA (direct 
memory access) speed is user-selectable. 

All four ROM sockets on the system 
board acc filled with chips, and the BbOS 
they contain bears the copyright of Ameri- 








im FACT 


PC Designs GV-386 

PC Designs Inc 

2500 North Hemlock Circle 

Broken Arrow, OK 74012 

(918) 251-5550 

List Price: With | Mbyte RAM, 1.2-Mbyte 
floppy disk drive, 40-Mbyte hard dish. 
$3,125; monochrome monitor and card, 
$279; EGA monitor and card, $844 

In Short: The PC Designs GV-386 1s one ol 
the lower-pnced 386 machines, but its quality 
iy very good. Its only drawback is its poten- 
tially lumited upgradability. 

CIRCLE 68S ON READER SERVICE CARD. 
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can Megatrends. The system setup pro- 
gram—a simple, query-driven affair—is 
also built into the ROM. 

The BIOS evidenced no apparent in- 
compatibilities, but even if it does, PC De- 
signs protects you with a unique compati- 
bility guarantee. If the company’s 
reasonable efforts to resolve compatibility 
problems aren’t successful within 30 days, 
PC Designs will refund your purchase 
price—in exchange for the retum of the 
machine, of course. 

The rest of the GV-386 matches stan- 
dard AT practice. Eight full-length, AT- 
height expansion slots are provided—six 
equipped with a 16-bit data bus, two with 
an 8-bit bus. 

According to PC Designs, three of 
these slots are filled in the standard GV- 
386 system. One 16-bit slot is devoted to a 
Westem Digital WD1003 combined hard- 
and-floppy-disk controller, while an 
Everex Magic /O card and a video adapter 
fill the two 8-bit slots. The evaluation ma- 
chine was not equipped with a video adapt- 
er, however. 

The Magic I/O adds one parallel port 
and two serial ports to the standard equip- 
ment of the GV-386. On the retaining 
bracket of this card are the female DB-25 
connector of the parallel port and a male 
DB-9 for the first serial port. A male DB- 
25 for the second serial port, plainly la- 
beled as such, is located in a cutout in the 
rear panel of the chassis. 

The chassis holds one internal full- 
heighUnwrd dick drive ay tlh topes nalt- 
height bays on its right, all three of which 








have possible front-panel access. Standard 
configuration puts one 5/s-inch, high-den- 
sity floppy disk drive in the top slot and a 
Priam 1D-40 hard disk in the internal bay. 
The price for the basic system is $3,125. 

The evaluation unit’s drive was prefor- 
matted for DOS (but without system files), 
and its 40-megabyte capacity was split into 
two DOS volumes using software provid- 
ed by Priam. The quick 26-millisecond av- 
erage access time of the drive proved to be 
a good complement to the performance of 
the 80386. 

Upper left on the GV-386 is the usual 
AT control panel. However, PC Designs 
adds a system reset switch to the expected 
case-and-keyboard keylock and power and 
drive activity indicators. 

The Astec power supply of the GV-386 
is capable of delivering 220 watts and will 
operate at either 115 or 230 volts AC, se- 
lectable by a recessed DIP switch on the 
rear panel. In addition to the power input 
connector, a switched outlet is available 
for a monitor. The power switch is the 
standard big red paddle on the right side of 
the computer. 

As with most AT compatibles, the GV- 
386 includes a built-in continuously run- 
ning clock and a CMOS configuration 
memory. A pack of four AA batteries at- 
tached to the power supply keeps this 
memory fresh. Configuration memory is 
supplemented by a wealth of jumpers and a 
bank of DIP switches on the system board. 

PC Designs supplies a 101-key Maxi- 
Switch keyboard patterned after the IBM 
Enhanced Keyboard design. Although its 
rubber dome technology is decidedly dif- 
ferent in feel from that used by IBM and 
gives no audible feedback, its good snap- 
over tactile feedback makes it a pleasant 
keyboard to type upon. PC Designs’ inclu- 
sion of extra keycaps ‘(so that the left-hand 
Ctrl and CapsLock keys can be switched) 
will be welcomed by anyone who regular- 
ly types Ctrl-key combinations. 


WORKMANSHIP The GV-386 goes 
beyond the typical budget machine in 
many areas. Workmanship is above aver- 
age, and the interior of the machine is not 
tied up with a snarl of ribbon cable. The 
documentation is clearly written, lengthy, 
and inedopt...Awe PC Designee also 
cludes a software bonus to make the fea- 
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[gy eprror’s 
CHOICE 


GV-286 “It coaxes 
extraordinary 
performance through the 
use of imaginative design 
and careful engineering.” 
October 13, 1987 


GV-386 “the performance 
is the best we have found 
to date.” May 26, 1987 





PC Designs announces two new high- 
performance systems, the GV-801 and 
GV-100, plus lower prices on the 
GV-286 and GV-386. 


GV-286 Model 801 GV-286 Model 100 GV-286 Model 120 GV-386 

© 8 MHZ, 80286 © 10 MHZ, 80286 @ 12 MHz 80286 © 16 MHz 80386 

@ 1MB/One Wait State @ 1MB Zero Wait State ©@ 1MB/ Zero Wait State © 1 MB/ Zero Wait State 
DRAM DRAM DRAM DRAM 

@ 1.2 MB Toshiba Floppy @ 1.2MB Toshiba Floppy @ 1.2 MB Toshiba Floppy © 1.2 MB Toshiba Floppy 

@ One Parallel, 2 Serial @ One Parallel, 2 Serial @ 2 Serial / 1 Parallel Ports @ 2 Serial / 1 Parallel Ports 
Ports Ports @ CMOS Clock / Calendar @ CMOS Clock / Calendar 

@ CMOS Clock Calendar& ©@ CMOSClockCalendarand @ Maxi-Switch 101 ® Maxi-Switch 101 
setup setup keyboard keyboard 

@ Maxi-Switch “AT” @ Maxi-Switch 101 @ Desqview © Desqview & QEMM 
keyboard keyboard @ And much more @ And much more 

@ And much more @ And much more 

@ Starting at $1,200 © Starting at $1,425 ® Starting at $1,950 @ Starting at $2,425 


Toll-Free Technical 
Support Line 


30-Day Compatibility 


1-Year Warranty Guarantee 


Call for competitive prices on popular options, including hard drives, EGA monitors, 
printers and other peripherals 


2500 N. Hemlock Circle 





Broken Arrow, OK 74012 19 ee 
New York, NY 10006 
800-32-BITPC 
(212) 514-7280 
(918) 251-5550 | FAX (212) 797-3973 
FAX (918) 251-7057 
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XT and AT are registered trademarks of International Business Machines Corporations. Hercules is a registered trademark of Hercules Technologies. 
Max-12 is a registered trademark of Princeton Graphics Systems, Inc. Desqview and QEMM are regisiered trademarks of Quarterdeck, Inc. 
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tures of the 80386 microprocessor useful 
in the guise of the DESQview multitasking 
operating environment. According to the 
documentation, the system is FCC Class B 
rated, but no compliance sticker was visi- 
bke on the evaluation unit. 

Although the machine is both accessi- 
ble and usable by the novice, it offers its 
greatest benefits to the more experienced 
user—the one not afraid of swapping 
RAM chips and tinkering with the controls 
to customize the operation of the system. 
Its weaknesses are its inability to accept an 
80387 and to expand beyond 4 megabytes 
of top-speed 32-bit memory (or beyond | 
megabyte without still-rare I-megabit 
memory chips). 

For a single-user system not running 
number-intensive operations (such as 
computer-aided design), those limitations 
should not be burdensome—at least until 
you want to run 16 simultaneous tasks. 


TELEVIDEO SYSTEMS INC 


Tele Video Tele/386 


For a terminal manufacturer to make a 
multiuser computer is as inspired as, say, 
for a toothpaste company to sell candy. 
The availability of one should create a 
need for the other, and the two endeavors 
will cross-pollinate wonderfully. 

TeleVideo Systems, one of the world’s 
largest terminal manufacturers, got the 
idea long ago and created multiuser sys- 
tems based on the 80286 microprocessor 
(in addition to single-user PCs). The Tele- 
Video Tele/386 takes the next technical 
step, yielding a fast, powerful 80386 com- 
puter equally suited to single-user and 
multiuser applications. 


OUTWARD RESEMBLANCE As with 
most 80386-based top-of-the-line succes- 
sors to 80286 machines, the Tele/386 
bears a strong outward resemblance to its 
predecessor and, internally, resembles 
most AT compatibles. It wears the same 
gray face as earlier TeleVideos, with an 
unusual angular sweep flowing into the 
two visible over-and-under half-height 
disk drive bays. As with the AT, the other 
half-height bay lies hidden below, and to 
the left are two more. 

On the upper left is the expected minia- 
ture control panel complete with case-and- 





keyboard keylock and power and drive ac- 
tivity indicators. TeleVideo, however, 
supplements these with a cylindrical sys- 
tem-reset push button. Near the lower-left 
comer is a keyboard jack, duplicating the 


function of another on the rear panel. 

Also at the aft end of the sturdy steel 
case are a male DB-9 and a female DB-25 
connector for the standard equipment seri- 
al and parallel ports, located almost amid- 


The TeleVideo Tele/386 comes from a company 
long associoted with terminals, several of 
which can be hooked up to this machine when 
it's configured as a file server. Standard 
equipment includes 2 megabytes of RAM, as 
well as a floppy disk drive and a 40-megabyte 
hard disk. The proprietary controller card also 
has the capability to handle a tape backup unit. 
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A computer for 


Until now. choosing ac uter typically 
Meant choosing berween capal rs If you 
needed a computer primarily for serious 
husiness needs, then a computer with IBM 

lity was the only rational (left 
oice, right? 

But if y 

ing capabilities to display your creativity 
(right hrain), then a computer designed for 
mouse-driven, windowing, graphics software 


“source. International Data Corp 


the left brain. 


vere looking for desktop pub- 


The dilemma of choos! 
one or the other is history. 

Now there's a computer that offers in- 
eredihle pertormance in both realms — the 
AMSTRAD PC 16,0. 

Our remarkahle new computer cuns vir- 
tually all IBM software, including CAD, 
which makes it ideally suited for business 
and engineering as well as for personal use. 

(Sure, a lot of computers offer that. but 
here's where AMSTRAD Icaves them in the dust.) 

The PC 1640 also comes with the 
capabilities huilt in to run the mouse: driven, 
windowing software it takes to create spec 
tacular desktop publisbing In fact, PC 1640 
is spectacular when it comes to expressing all 
kinds of creative ideas We even include the 
mouse and the software you'll need. 

Buiit in briilance. 

Plus, the PC 1640 ingeniously 
incorporates monochrome (Hercules), CGA 
and EG. pabilities into a single mother- 
board. When you're ready to upgrade your 
graphic ly pop on a more 
sophistic quality monitor. 


for acnmplete PC 1640 range from 
100 to a modest $1900. Like we said, 
it's a remarkahle computer. 
If you're about to make that all-important 
computer decision, choose the incredihle PC 
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1640. After all. what's the point of limiting 
the output of your genius, when one 
computer can show nff ail ot tt 
Visit your dealer soon and sce thi 
ine nf cemarkahle products that 
MSTRAD Europe's best seller® 
You'll see for you n AMSTRAD is the 
next best thing to ha an 1.Q. of 200! 


Please send me the name of my nearest dealer 
NE = 
ADDRESS _ z = 

carry STATE ZIP. 


Mail in: AMSTRAD, 1915 Westridge Dr. 
Irving, Texas 75038. Or call: 214/518-0668 


Strokes Of Genius. 
Landon ¢ Dallas © Paris © Madrid 
Aydney @ Hong Kong © Milan 


The name ana An RAD ts a trademark of AMSTRAD PLE 
and its subritiarios IBM GF Mand Hercules ave registered trade 
marks of International Business Machines, Digital Rerearch, tac 


and Hercaies Computer Co, respectively 
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ships of the bottom of the rear panel. The 
system accommodates up to a total of sev- 
en serial and three parallel ports. 

On the starboard side (viewed from the 
bow) are the expected electrical connec- 
tors: power-in and switched current to run 
a display. Hidden next to the former is a 
small black rocker switch for tuming the 
machine on and off. Although this is hard 
to see, it’s easy to grope around and find it, 
using the power cord as guidance. 

A nearby recessed switch allows the se- 
lection of either 1 15- or 230-volt AC elec- 


An input power fuse can be accessed from 
the rear panel and replaced, if necessary, 
by the user without having to disassemble 
the system. 

The system board inside the Tele/386 is 
an original effort, unusual in the absence 
of the proliferative Chips and Technol- 
ogics components upon which so many 
such machines are based. TeleVidco relies 
heavily on discrete circuitry and engineer- 
ing toensure PC compatibility. As aresult, 
however, the board is large, even though 
it’s devoid of memory. 

The 80386 and a socket (which accom- 
modates either an 80387 or a special adapt- 
er containing a 10-MHz 80287) reside in 
an easily accessible area almost dead-cen- 
ter on the system board. The microproces- 
sor runs at its rated 16 MHz, and although 
the memory board is supposed to be zero 
wait state, it tums in performance almost 
identical to the original Compaq Deskpro 
386 with its 0.8-wait-state rating. 


a FACT FILE 


TeleVideo Tele/386 
TeleVideo Systems Inc. 

1170 Morse Ave. 

Sunnyvale, CA 94008 

(408) 745-7760 

List Price: Model 40 with 2 Mbyles RAM, 
1.2-Mbyte Noppy disk dove, 40-Mbyle hard 
disk, $4,899; 2-Mbyte RAM expansion 
board, $995; EGA monitor and card, $850. 
In Short; A famous manufacturer of termi- 
nals creales a machine to hook them up to. 
The Tele Video Tele/386 is a strong perform- 
er that will work equally well as a single-user 
or mulliuser computer 
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tricity to run the 220-watt power supply. | 








All system memory is held on expan- 
sion boards that slide into the system’s two 
32-bit slots. Memory boards with 2- and 8- 
megabyte capacities are available, allow- 
ing system configurations of 2, 4, 8, 10, or 
16 megabytes. 

The standard system has a single 2- 
megabyte board installed in one 32-bit 
slot. The first 640K bytes of the first mega- 
byte is consigned to DOS; the rest of that 
megabyte is unused, according to TeleVi- 
deo documentation. The balance serves as 
extended memory. 

According to TeleVideo, the Tele/386 
is not compatible with EMS or EEMS 
memory boards, although it will accom- 
modate 16-bit boards that allow the proper 
address assignments. In addition, the eval- 
uation Tele/386 proved compatible with 
EMS/EEMS emulated through software 
drivers. 

The system board also includes five 16- 
bit expansion slots and a single 8-bit slot 
for installing options. The 8-bit slot is best 
reserved for the video adapter (an 
extrawide 8-bit board with a ‘‘skirt’’ that 
drops down below connector level), as this 
slot is the only one that will accommodate 
it. In normal system configurations, Tele- 
Video puts the video adapter in this slot. 


TAPE DRIVE OPTION = One 16-bit slot 
is used by the proprietary disk controller 
board. Besides running a hard disk and 
floppy disk, this board also accommodates 
a high-capacity, high-speed cassette tape 
backup system. The tape drive itself is op- 
tional. This board is also capable of operat- 
ing either ST506 or ESDI interfaced hard 
disks. In addition, the TeleVideo control- 
ler normally formats hard disks (using 
software provided with the system) with a 
1-to-] sector interleave. 

The standard floppy disk drive, in- 


stalled in the upper disk drive bay, is a | 


high-density, 54-inch unit. The hard disk 
in the evaluation unit was a 43-megabyte 
Microscience HH-1050, an STS06 drive 
that proved to have an average access time 
of 33 milliseconds. The total cost of the 
evaluation system came to $5,749. 

The requisite CMOS configuration 
memory includes settings for 32 different 
hard disk types, including [2 ESDI ar- 
rangements. An AT-style clock/calendar 
is also built into the system, kept alive by a 











battery. The Tele Video design allows the 
use of two different batteries, one of 7.3 
volts and one of 3.6 volts. The two battery 
types plug into separate system board con- 
nectors. 

The keyboard accompanying the evalu- 
ation unit followed the IBM 101-key En- 
hanced Keyboard design. Altematively, 
one with the original AT key arrangement 
is also available. The Thai-made keyboard 
proved to be a disappointment, however, 
with a shaky, no-feedback touch and no 
audible feedback. It’s workable but could 
use improvement. 

TeleVideo offers a variety of video sys- 
tems with the Tele/386, patterned after the 
various video standards. The minimal sys- 
tem is amonochrome display and adapter. 
The evaluation system was equipped with 
an EGA adapter and display. 

That adapter, unlike the Tele/386 itself, 
is based on the Chips and Technologies 
EGA chip set and is compatible with all 
EGA modes. Although bulky compared 
with some sleek modem designs, the Tele- 
Video EGA monitor displays a sharp, 
bright picture on a par with industry stan- 
dards and includes a text-mode push but- 
ton that turns the screen green. 

The Tele/386 arrived complete with 
MS-DOS 3.21, GW-BASIC, and substan- 
tial, reasonably clear documentation. It’s a 
good, solid machine that should be up to 
any business challenge. 


WANG LABORATORIES INC. 


Wang 380 


Moving from office automation to main- 
stream computing has been a difficult jour- 
ney for Wang Laboratories, but the latest 
reports put the long trek finally on track. A 


| prime example of the change and develop- 


ment of the Wang product lineup is the 
80386-based Wang 380, the company’s 
top-of-the-line desktop model. 

While earlier Wang efforts have com- 
bined MS-DOS and minicomputer tech- 
nologies with varying degrees of IBM 
compatibility and success, the Wang 380 
(and its 80286 siblings that share its case 
design) meets the IBM standard as well as 
nearly any machine on the market. And 
well it should with its Phoenix Technol- 
ogies BIOS and Intel iSBC 386AT moth- 
erboard. 
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TRANSITIONAL MACHINE What 


makes the Wang 380 stand out from the 
rest of the 80386-based PCs on the market 
is its status as a transitional machine, for 
both the company and its customers. It will 





help both venture into the realm of 80386 
power and PC compatibility without giv- 
ing up the support, service, and finger in- 
terface of Wang. 

The Intel motherboard defines the per- 





The Wang 380 will find its niche as a Wang-to- 
DOS compatibility bridge in companies that 
have a heavy investment in Wang hardware. 
Thaugh the machine is fully DOS compatible, 
shadows of a proprietary past are still visible, 
especially in the keyboard. Nevertheless, the 
Wang 380 comes with a wide variety of 
Software, and the system's quality is very high. 
For thase who can foot the $8,000 bill, the 
Wang may be a good business solution. 


formance of the Wang 380 with its 16- 
MHz clock tempered by one wait state. 
Two-way memory interleaving cuts the 
two wait states in RAM reads required by 
the 120-nanosecond 4K- by 64K-bit chips 
used for motherboard memory. Wang ex- 
tends the 512K bytes on the motherboard 
through a standard 2-megabyte expansion 
board addition, with other options allow- 
ing up to 16 megabytes on the 32-bit data 
path expansion bus. 

Alternatively, the native memory en- 
dowment of the Wang 380 can be supple- 
mented with 16-bit memory boards, which 
will impose performance penalties. This 





a What makes the Wang 
380 stand out from the 
rest of the 386 PCs on 
the market is its status as 
a transitional machine. 


16-bit memory must be used to increase 
the 512K bytes allotted to DOS to a full 
640K. 

To make the standard 2 megabytes of 
extended memory more useful, Wang in- 
cludes both EMS and EEMS drivers with 
the Wang 380. 

From the keyboard, performance can 
be degraded to the equivalent of 8 MHz by 
pressing a three-key combination. Perfor- 
mance on number-intensive chores can be 
improved through supplementing the 
80386 microprocessor, which is achieved 
by plugging a small daughtercard contain- 
ing a 10-MHz 80287 into a vacant socket 
on the motherboard. 

Although nine retaining brackets are 
visible from the rear of the Wang 380, only 
eight slots are functional inside the chassis. 
The other bracket is just a slot filler, but it 
may prove a valuable addition that allows 
the mounting of extra connectors, such as 
fora flock of serial ports for extemal termi- 
nals or other peripherals. 

Two slots are limited to an 8-bit bus, 
four to 16 bits, and two can handle a 32-bit 
data path or most 8-bit cards. Only 32-bit 
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connections operate at full clock speed; 
16-bit and 8-bit slots (including 32-bit slots 


filled with 8-bit boards) are limited to 8- | 


MHz operation. 
Standard equipment from Wang fills 
three of the slots. One with an 8-bit data 


bus is optionally equipped with Wang’s | 


proprietary Multimode Video Controller, 
which supports all popular video standards 
up to EGA-level, including MDA, Hercu- 
les Graphics, and CGA. One 16-bit slot is 
filled with a Wang combined hard disk, 
floppy disk, and tape controller. 

A 6-volt Sanyo lithium battery, at- 
tached inside the rear panel with hook-and- 
loop plastic fasteners, provides continuous 
power to the clock and CMOS configura- 
tion memory of the Wang 380. 

Although the Wang 380 is functionally 
a conformist, its styling deviates from the 
IBM standard. The entire case, including 
the front-panel bezel, is finished in a bat- 
tleship gray. The bottom of the bezel folds 
down around the case into two runners that 
serve as feet, adding to the impression of 
sturdiness given by the machine. A bent- 
rod adapter base is available for converting 
the Wang 380 to vertical, deskside opera- 
tion. 

Instead of IBM gray-beige, the front of 
the standard |.2-megabyte 54-inch flop- 
py disk drive in the topmost of the three 
visible rightside disk drive bays is black; 


Pe 
es FILE 


Wang 380 
Wang Laboratones Ine. 
One Industnal Ave. 
Lowell, MA 01851 
(800) 225-4627 
(617) 459-5000 
List Price; Model 380-1 with S12K RAM, 
2-Mbyte RAM expansion card, 1.2-Mbyte 
floppy disk drive, $6,495; Model 380-2 with | 
42-Mbyte hard disk, $7,695; Model 380-3 
with 68-Mbyte hard disk, $8,495; high-reso- 
lution monochrome monttor, $250; multitre- 
quency EGA monitor, $950. 
In Short: The Wang 380 successfully 
bridges the gap between the Wang standards 
of the past and the DOS standards of today. 
Its high price destines this machine for Wang- 
based offices rather than for homes and sin- 
gle users. Lacks FCC Class B certification, 
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the other two are filled with blank panels of 
gray plastic that match the bezel. 

Inside the case is a single full-height 
| hard disk drive bay that can be filled by 
Wang with drives of between 20 and 68 
megabytes. The evaluation unit was 
equipped with an ST506-interfaced 44- 
megabyte Micropolis drive with a fast av- 
erage access time of about 28 millisec- 
onds. 

Wang has made the installation of 
drives an easy, tool-free affair for the 
Wang 380, much as it is for IBM’s PS/2 
line. All its disk drives are held in place by 
special guide rails that have end tabs that 
automatically latch the drives in place 
without the need for screws. To remove a 
drive, just press the tabs inward, and you 
can pull out the drive. You still must con- 
nect the cables to the drive in the normal 
way , however. 

To the right of the top floppy disk drive 
bay, near the center of the front panel, are 
the principal controls: from left to right, a 
flat-key case-and-keyboard lock, power 
and drive activity indicators, and a large 
rectangular push-on/push-off power 
switch. Strangely, while pressing this but- 
ton controls the power to the Wang 380 
proper, it does not affect the current flow 
to the monitor power jack at the rear of the 
machine. 

The rear of the system unit is covered 
by a decorative plastic panel that’s at- 
tached with the same screws holding the 
top of the case on. Cutouts in this panel al- 
low access to the expansion slots, power- 
supply connectors, and male DB-9 and fe- 
male DB-25 of the standard equipment 
serial port and parallel port. 

Perhaps the oddest feature of the back 
of the Wang 380 is the keyboard connec- 
tor. A jack at the expected place, near the 
bottom of the chassis, is filled with a plug, 
the cable of which leads back inside the 
chassis and terminates in a second key- 
board connector about 3 inches above the 
first. This arrangement serves to route ex- 
tra current to the keyboard, as the second 
connector is also linked directly to the 
power supply. 





BUNDLED SOFTWARE Wang bun- 
| dles MS-DOS 3.2, Microsoft Windows 
(including Windows Write), partitioning 

software, memory device drivers, a tutori- 








al program, and diagnostics with the Wang 
380. Wang's System Services shell and 
Word Processing Software are available as 
options. 

Anyone familiar with any IBM person- 
al computer will likely regard the Wang 
keyboard as an aberration, but Wang users 
will find it an old friend. The arrangement 
of functional blocks of keys conforms to 
the general scheme of the IBM Enhanced 
Keyboard, but the legends on individual 


WHEDITOR’S 
CHOICE 


e NCR PC916 





The speed leader among these 
newest 80386-based PCs is clearly 
NCR Corp.'s PC916. It also rates 
highly for its innovative design, styl- 
ing, and execution. In fact, it earns 
higher honors than even the original 
16-MHz Compaq Deskpro 386. 
Compared with the first batch of 
80386-based PCs we evaluated, the 
NCR PC916 does amazingly well, 
| too. While the IBM PS/2 Model 80 
remains the overall leader, the NCR 
PC916 pulls in just behind the PC’s 
Limited 386-16 in terms of perfor- 
mance and execution (the PC's Lim- | 
| 
] 





ited wins the 16-MHz race because 
its zero-wait-state static RAM needs 
no refresh time). If speed is your 
major concern, though, the new 
Compaq Deskpro 386/20 blows ev- 
ery other 386 machine away. 
Nevertheless, the NCR PC9I6 
rates among the fastest and best 
desktop computers ever made, and 
that's high praise indeed. Witha30- _ 
megabyte hard disk system priced at 
over $6,300 and a 70-megabyte 
EGA system at about $8,300, | 
NCR's machine is on a par with the | 
16-MHz Compaq Deskpro 386 and 
about $600 cheaper than a similarly 
equipped IBM PS/2 Model 80. 
Clearly, NCR is after the big spend- 
ers, and the quality of its product 
Should ensure it a fair share of that 
market. 
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Now, get more PC. Hyosung Computer. Who 
a sey , happens ie be one of 
e idea is pretty a py sre | ’ ‘au geen _ Korea's largest, proudest 

straightforward. The ; : A - == and most reliability- 
new MAXAR family of IBM- ame sc 2 conscious computer manufacturers. 
compatibles is distinguishing itself by So... 
giving Yt more: XT-compatibility. And the 286 Series Call now: 1(800) 443-0100, ext.511 

More features. More speed. More for AT-compatibility. And for serious Or in Canada: 1(800) 663-0075. 
eT Wak Oe ie high-end power, the 32-bit 386 Series, We'll direct you to your closest 

7 OF res hereotee which is also AT-compatible. MAXAR sales and service point. 
ot OWS Gene Ss ie You can take your pick of standard Because if you're open to the idea of 
pe ae U has extra aoe or turbo models. MS-DOS or 08/2. geting more PC for less - MAXAR may 

signed into its main circuit board. Standard, small-footprint or slimline the PC for you. 

Select from a spectrum of sizes, 


com le PCs. And in case you were wondering, 
There's the MAXAR 88 Series for every MAXAR PC is built and Baked by Se HYOSUNG COMPUTER 


MORE GOODIES. FOR LESS. 
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keys vary widely from their IBM nomen- 
clature. For instance, you’il find a dedicat- 
ed Help key to the right of the top row of 16 
function keys—a row that ends with a 
Cancel key. Ctrl and Alt are relegated to 
miniature-key status flanking the Space- 
bar, and you'll find such additions as Exec 
and GL (which stands for glossary). The 
oddities are actually valuable additions to 
the Wang software family that has delight- 
ed office workers for a decade. 

Although about the same size, the 
Wang keyboard itself is lighter than its 
IBM equivalent yet has an equally solid 
feel. The feel is light but stiff, with genuine 
over-center tactile feedback. Although the 
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“World Ciese Winner” — 
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“Turbolex—Simply the best 
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actly how much feedback you get. 

The Wang enhanced monitor goes be- 
yond the EGA standard and accepts analog 
as well as TTL inputs. It also features size 
and position controls, along with bright- 
ness and contrast—all hidden behind the 
right side of the front bezel. 

With configured machines running 
over $8,000 (the evaluation unit was 
priced at $8,645), the likely purchasers of 
the Wang 380 will be Wang’s loyal corpo- 
rate customers. Its FCC Class A rating for 
business and its price will be a disincentive 
to individual purchasers, particularly con- 
sidering that the same underlying compo- 
nents are available from other sources for a 


much smaller expenditure. Pt 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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InfoWorld calls 


Headstart' ‘the best PC 
system weve ever seen 
for novice users. 


HeadStart "Keeps it's promise, it'sa { 
oe A | agree: 


beginner's machine that can grow in 
“King Kong” Bundy 


power as its user gains experience’: 


“New users will thank Vendex. . . for 
putting so much thought and effort into 
making the HeadStart easy to set up, to 
jearn ai = 

“There is no question—the HeadStart is 
an exceitent value” 


*InfcWorkd, September 14, 1967, Page 66-70 




















When it comes to personal computers, Heavyweight Wrestler 
Bt he pepe td a ayhigbut ihc ) andihe eva 

ut the at are it ightweights, : t lutionary 
And they've given HeadStart™ one of the highest ratings HeadStart™ Operating Envi- 
they’ve ever given a PC-compatible. : ronment that makes them 
HeadStart's the first complete computer system that easier than ever to use for 
combines XT speed, power and performance with the beginners and buffs alike. 
revolutionary HeadStart Operating Environment that Simply by making a choxce on the 
makes HeadStart easy to master and for : plain-English menu screens, novi- 
beginners like “King Kong". All for less than $1000. cescan learn, at their own pace, how 

touse their new computer, access 
ATrue Heavyweight Contender spreadsheet and word ing pro- 
HeadStart™ comes with a dual speed 8MHz grams,and run MSiDOS commands. 
Turbo 8082-2 mi sor, soit runs even And just as simply, experienced users can 
faster than the IBMPC/XT™ Two5’ disk perform complex tasks in a | elle 
drives. SI2K of RAM (expandable to a super strokes ...without looking up manuals or 
heavyweight 768K). An 84-Key “At style memorizing a sequence of steps. 
keyboard. Parallel, serial, ight pen, This unique operating environment can 
mouse and dual game ports. 3-in-1 CGA! increase productivity by providing you with 
Hercules™ graphics card. Your choice of instant access to DOS utilities and configura- 
12° TTL monochrome or optional 14” tion modifications. Plus, itcan even execute 
RGB color monitor. Plus seven expan- ‘ the last 16 commands in sequence. All this 
pe car i ~~ andmuch, much more! 
ex that much easier. 

‘si Take the Challenge 
NoWrestling with Look around. Check the HeadStart’s™stan- 
Manuals a cc against those of any Cates 

re %: " called “complete” computer system out there. 
cp pig = 3 Compare speed and power. Software and utih- 
pular and versatilesoftware programs Ce ties. And ease of use, service and support. 
—ATI™SKILL BUILDER, EXECUTIVE : For the HeadStart™ dealer nearest you, 
WRITER,"EXECUTIVE FILER," My- ~ call (800) 227-3900. 
CALC"and HOT™POP-UP SERVICES - In California, call (800) 632-2122 


™M 
ART... Vendex’ 


“it will bring out the genius in you" 


Vendex Pacific, Inc., 40 Cutter Mill Road, Great Neck, New York 11021, (516) 482-4255 


Vendex Turbo 888-XT HeadStart Computet System is mark of Vendex Pacific, Inc... 18M, PC, XT, and AT are trademarks of International Business Machine Corp ATISKILE BUILDER and ATI Training Power are trademarks of 
Ammetican Training International, HOT Desktop Manager is atzademark of Executive Systems, Inc, MyCalc 1s a registered trademark of Toolworks, Executive Filer and Executive Writer are trademarks of Paperbacks Software 
International, MS-DOS and GiW BASIC are trademarks of Microsoft, Inc. Hercules isa trademark of Hercules Computer Technology, Inc, 
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IMS-286 


Introducing. ..the IMS-286/12 12 MEGAHERTZ 


Megahertz system; faster 


computing speed at a very 
intelligent price. 1 099 


Base System 


MonoGraphic System. $1199 


© High resolution monochrome graphics adapter card 
© 12" high-resolution flat screen display 

@ Intel 80286 running at 12MHz 

* 6to12MHz switchable clock speed 

© Phoenix BIOS 

© IMBRAM 

© 1.2MBdiskette drive 

© Dual diskette drive/fixed disk controller 
* Enhanced, 101-key keyboard 

© Clock-calendar with battery backup 

© 200-watt power supply 


12MHz, 40MB 
MonoGraphic System. $1699 


© 12MHz monographic system featured above, plus: 
© 40MB fast access (30 ms) Seagate hard disk 
© SpeedStor partitioning software 


12MHz, 70MB 
MonoGraphic System. $2049 


© 12MHz monographic system featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
© SpeedStor partitioning software 





Memory and 
Math Coprocessors 
256K Chips (120ns), nine chips per set...§35 
Intel 80287-8 math coprocessor... $269 
80287-10 math coprocessor...$399 


Also available...the IMS-286/10: 
base system $899 


INTELLIGENT BUYERS shop for superior products and superior value. All of our 1 
products come with a one-year warranty, one year of technical phone support, and a 30-day \ 
money-back guarantee. We do not charge you for UPS ground shipping within the continental | 
United States, or for buying with your credit card. Intelligent Micro Systems is The Intelligent 3 


Choice 
Texas residents please add 8% sales tax. 


© Intel 80286 processor running at12MHz, e Dual diskette drive/fixed disk controller 


zero wait state, switch selectable © Enhanced, 101-key keyboard 
to 6MHz © Clock-calendar with battery backup 
© Phoenix BIOS © 200-watt power supply 
© IMBRAM © Illustrated installation and 
© 1.2MB diskette drive operations manual 
12MHz, 12MHz, 


EGA Color System. $1549 


© Enhanced graphics adapter video card 
® 14” high-resolution EGA color monitor 
® Intel 80286 running at 12MHz 

© 6 to 12ZMHzswitchableclock speed 

© Phoenix BIOS 

¢ IMBRAM 

© 1.2MBdiskette drive 

© Dual diskette drive/fixed disk controller 
® Enhanced, 101-key keyboard 

© Clock-calendar with battery backup 

© 200-watt power supply 


12MHz, 40MB 


EGA ColorSystem. $2049 


© EGA color system featured above, plus: 
® 40MB fast access (30 ms) Seagate hard disk 
© SpeedStor partitioning software 


12MHz, 70MB 


EGA Color System. $2499 


© EGA colorsystem featured above, plus: 
© 70MB fast access (28 ms) MiniScribe hard disk 
© SpeedStor partitioning software 


Diskette Drive 
360KB or 1.2MB diskette drive toenhance 
your IMS-286 
360KB...$99 1,2MB...$109 


AT I/OBoard 


Communications support: one serial and one 
parallel port.. $59 


AT Multifunction Card 
OK expandable to 2MB, serial port, parallel 
port, game port...$139 


1200 Baud 
External Modem 
Auto answer, auto dial, auto voice/data 
switching...$119 
Modem cable...$7.95 


IMS-88 


10 MEGAHERTZ 


$449 


Base System 


© Intel 8088-1 processor running at10MHz, * AT-style keyboard 


switchable to6MHz 
* 640KBRAM 
© 360KB diskette drive 
¢ Diskette drive controller 


10MHz, 

MonoGraphic System. $5 79 
© Highresolution zonochrome graphics adapter card 
® 12” high-resolution flat screen display 

© Intel 8088-1 processor running at 1OMHz 
® 6to 10OMHz switchable clock speed 

® 640KBRAM 

© 360KB diskette drive 

® Diskette drive controller 

© AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB 
MonoGraphic System. $8 69 
© 10MHz monographic system featured above, plus: 
© Reliable 20MB MiniScribe hard disk system 
with Western Digital 


10MHz, 40MB 
MonoGraphic System. $979 


© 10MHz monographic system featured above, plus: 
© Reliable 40MB MiniScribe hard disk system 
with Western Digital RLL controller 


© 150-watt power supply 
© Illustrated installationand 
operations manual 


10MHz, 
EGA Color System. $919 


© Enhanced graphics adapter video card 

* 14” high-resolution EGA color monitor 
© Intel 8088-1 processor running at 1OMHz 
® 6to 1OMHz switchableclock speed 

¢ 640KB RAM 

© 360KB diskette drive 

© Diskette drive controller 

© AT-style keyboard 

© 150-watt power supply 


10MHz, 20MB ~ 
EGA Color System. $1259 


* EGA colorsystem featured above, plus: 
* Reliable 20MB MiniScribe hard disk system 
with Western Digital controller 


10MHz, 40MB 
EGA Color System. $1319 


¢ EGA color system featured above, plus: 
© Reliable 40MB MiniScribe hard disk system 
with Western Digital RLL controller 





Diskette Drive 
360KB diskette drive toenhance your 
IMS-88...$99 


1200 Baud 


Internal Modem 
1200 baud internal modem for 


communications support...$89 


PCI/O Board 
Clock/Calendar, serial port, parallel 
port, gameport... $69 


PC Multifunction Card 
384KB RAM, serial port, parallel port, game 


port andclock/calendar withbattery 
back-up...$125 


576KB Expansion Board 
Expandable to 192KB, 384, or 576KB with 
64KB or 256KB chips, Comes with OKB...$39 


To Order Call Toll Free: 
800-247-3084 


In Texas Call: 
800-777-7757 


For Technical Support 
512-250-8794 





IMS _ 


intefligent Micra Systems 


a, 


1633 Babcock, Suite 424 San Antonio, Tx. 78229 





PROGISYS CONTACT Filer 
is designed to organize infor- 
mation and simplify search 
operations. Practical and fun 
to use, PROGISYS software 
will help you enjoy your pc. 


18M. PC. XT. AT, PS:2 registered trademarks 





For $79.95, you get: 

— 3% and 5% diskettes 

— operating manual 

— rigid vinyl notebook with 
inside clip and pocket 

— software registration card 
to take advantage of user 
support service 





Order now 


1-800-463-6630 


(in Canada 1-800-463-6630) 
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Mail orders to: 

PROGISYS INC. 

P.O. Box 1252 

Radio City 

New York, NY 10101 

American Express, MasterCard, Visa or check. 
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Scratch Pads & 
Annotators 


(|) Notes to 
Yourself 


ntropy—the tendency of the universe toward disar- 

ray—applies at least as much to information as it does to 

galaxies. We all generate countless little bits of informa- 
tion, from do-lists to comments about spreadsheet cells. Keeping 
that information organized enough to be useful can seem like an 
entire job description unto itself. Of course, our PCs are sup- Be it note-taker or 
posed to keep us organized, but the three major software y»gre_atracher. these 
types—word processors, databases, and spreadsheets—all fall is 
short when it comes to keeping track of random facts, quick /7€Mory-r esident 
notes, and other informational minutiae. pop-ups help jog 
F SideKick, the granddaddy of all TSR (Terminate and Stay your memory, find 

esident) utilities, was a step in the right direction. SideKick’s bi g : 
pop-up notepad lets users jot down a quick note or take a phone Ee} of information, 
message without leaving their current application. Since it is Or insert a Comment 
memory resident, SideKick’s notepad can be instantly accessed when and where 
and used to store that brilliant insight that would otherwise have : 
been lost. The idea caught on. There are now more than a dozen you need it most. 
SideKick competitors. (See our roundup, ‘‘TSR Desktop Orga- Jano 
nizers: More Features, Fewer Conflicts,’” PC Magazine, Vol- 
ume 6 Number 14.) 
Good as it was, and is, SideKick’s notepad lacked some of the 
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a TSR NOTE-TAKERS 


features that solid information organiza- 
tion demands. An emerging class of soft- 
ware is aimed at keeping notes, scribbles, 
and random comments at your fingertips. 
These pop-up note-takers, the subject of 
this review, range in price from $49.95 to 
$79.95 and fall into two basic categor- 
ies—those that are essentially memory- 
resident scratch pads (similar to SideKick’s 
notepad) and those that let you attach 
notes, as you write them, to other applica- 
tions. 

Micro Logic Corp.’s $49.95 Tornado, 
formerly Tornado Notes, and Broderbund 
Software’s $69.95 MemoryMarte fall into 
the first category. You can hotkey into 
these memory-resident scratch pads from 
any application or from DOS. They pre- 
sent you with a blank sheet of electronic 
“*paper,’” ready to record whatever is on 
your mind. The programs index each word 
in your notes and store them in a file that 
can be searched. Since all notes are fully 
indexed, they can be retrieved by invoking 
any unique word or phrase that appears in 
the note you are looking for. 


The other category of pop-up note-tak- | 


ers was spawned when Turmer Hall Pub- 
lishing introduced Note-/t in July 1985. 
The first version of Note-It let you annotate 
1-2-3 worksheet cells by attaching elec- 
tronic ‘‘Post-its’’ to the cells. Because 
pop-up annotation programs actually link 
to the underlying structure to attach the 
notes, David Whitney, Note-/t’s author, 
just about had to disassemble /-2-3, Re- 
lease 1A, to figure out how to attach the 
Notes to the worksheet’s cells. 


ADDING FEATURES §Personics Corp. 
released SmartNotes early in 1986. Smart- 
Notes, at $79.95, took the idea of annota- 
tion even further by allowing you to attach 
notes to nearly any application or DOS di- 
rectory filename. The latest version of this 
program, released this summer, adds even 
more features to an already ingenious pro- 
gram. SmartNotes takes a slightly different 
approach to attaching notes. It takes a 
“‘picture”’ of the screen and uses a sophis- 
ticated pattern-matching technique to de- 
termine where a note is attached. 
Computer Associates’ $49.95 Cell Not- 
er, like the original Note-/t, isa RAM-resi- 
dent program that attaches notes to /-2-3. 
Note-It Plus, the most recent version of 








Note-It, and Noteworthy, from Funk Soft- 
ware, take advantage of the Lotus Devel- 
oper’s Tools available in /-2-3, Release 
2.x. Both list for $79.95 and make use of 
the Lotus Add-in Manager to integrate 
their programs more closely with /-2-3. 
Since the developers of such programs 
don’t have to work around /-2-3, they can 
work with the program and direct their ef- 
forts toward giving users more features. 

Cell annotation could simplify life for 
those who share spreadsheet models. The 
person who builds the /-2-3 spreadsheet 
makes numerous assumptions in creating 
formulas and defining relationships among 
cells. Those formulas and relationships 
may be clear to them, but aren’t necessar- 
ily so to others who must use the same 
model. 

It’s the same old programmer’s night- 
mare: dealing with undocumented code 
written by someone long gone. Cell anno- 
tators allow explicit comments to support 
each twist and turn in a spreadsheet model, 
in much the same way that comments light 
the way for programmers who must work 
with someone else’s code. 


Cell Noter 


Computer Associates’ $49.95 program 
Cell Noter attaches notes to /-2-3, Sym- 
phony, and The Spreadsheet Auditor 
worksheets. Because Cell Noter does not 
use the Lotus Add-in Manager to attach 
notes to worksheets, it can also be used 
with /-2-3, Release 1.x. 

If you know Computer Associates as 
the company that makes SuperCalc4 and 
are wondering why Cell Noter attaches 
notes to /-2-3 rather than SuperCalc4 
worksheets, last year Computer Asso- 
ciates acquired both Cell Noter and The 
Spreadsheet Auditor from Consumers 
Software. At the same time, the company 
announced its goal of offering a complete 
line of products for increased worksheet 
functionality for both /-2-3 and Super- 
Calc4. And by the time you read this, 
Computer Associates will have a version 
of Cell Noter available for SuperCalc4, as 
well as several other spreadsheet produc- 
tivity products for /-2-3 and SuperCaic4. 

Cell Noter lets you attach a note of up to 
500 characters to any cell, and you can at- 
tach a total of 200 notes to the worksheet. 








tan FACT 


Cett Noter, 

Version 1.06 

Computer Associates 

2195 Fortune Dr. 

San Jose, CA 95131 

(800} 533-2070 

(408) 432-1727 

List Price: $49 95. (The 
Spreadsheet Auditor includes Cell Noter and 
Macro Analyzer bundled tor $99; Snap Tools 
includes Cell Noter ina package of five utili- 
lies bundled for $149.) 
Requires: 256K RAM (512K RAM recom- 
mended); /-2-3, Release |x or 2.x, Svinpho- 
nv, or The Spreadsheet Auduor, two disk 
drives, DOS 2.0 or later. 
In Short: A RAM-resident program: that lets 
you annotate /-2-3, Release |..x or 2.x, Sym- 
phony, or The Spreadsheet Auditor work- 
sheets. Cell Noter allows you to sort your cell 
notes by certain cell designations and to at- 
tach notes to spreadsheet filenames as well as 
tacells. Not copy protected. 
CIRCLE 697 ON READER SERVICE CARD 


FILE 











All the notes for a worksheet are stored ina 
file that uses the name of the worksheet, 
followed by a .CNP extension. You can 
also attach a note to a worksheet filename. 
These notes are referred to as file notes (as 
opposed to cell notes) and are stored in a 
file with an .FNP extension. 


DISK CONSUMPTION = Although Ceil 
Noter requires only 28K bytes of RAM in 
addition to /-2-3, a CNP note file with 
only one note takes up nearly 5K bytes of 
disk space. This is considerably more than 
either Noteworthy or Note-It Plus. Before 
you attempt to create notes for a work- 
sheet, make sure you have enough disk 
space for the number of notes you estimate 
you will need to document the worksheet. 
The hotkey used to invoke Cell Noter is 
the Alt-Fl combination. If you want to 
change the hotkey, you have the option of 
using a combination of Alt, Shift, or Ctrl 
and another key of your choice. You can 
also change the activation key used to 
highlight cells that have notes attached. 
The notepad that you pop up to annotate 
a cell includes the date (if your computer 
doesn’t have a clock, Cell Noter allows 
you to set the date), the name of the file in 
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Freight 





Cell Noter: C:\123\NOTEPAD .CNP 
Notes 11 Worksheet context Directory Configure 
Bf Where is output to go? File 


08/31/87 


Among other print features, Cell Noter lets you choose from a list of annotated cells when you 


decide to print your cell notes. 





= Cell Noter lets you 

attach a note of up to 500 
| characters to any cell, 
and you can attach 200 
notes to the worksheet. 


which the note will be stored, the cell loca- 
tion, and the first eight characters in the 
cell. 

Since the notepad covers a large portion 
of your worksheet, you may find the note- 
pad is in your way. To reveal the work- 
sheet without leaving Cell Noter, press the 
F2 key to temporarily remove it from the 
screen. You can bring it back by pressing 
any key. 

Whenever you edit a note, Cell Noter 





have made. If you want your edits to be 
saved automatically, you can suppress this 
prompt. You can move or copy notes from 





asks if you want to keep the changes you | 





one cell to another cell, as well as delete 
cell notes. 

The Find feature lets you search for a 
character string of up to 35 characters in 
your cell note files. If the string is found, 
the note in which it appears is brought to 
the screen and you can decide whether you 
want to search other notes for the same 
string. 

You can rename a file by selecting the 
File command from the Options menu. If 
you choose to rename a Cell Noter .CNP 
file, you must remember to rename the 
corresponding worksheet. The program 
will not remind you, and if you forget, 
your notes will become detached from the 
worksheet. 


PRINT OPTIONS If you want to print 
your cell notes, Cell Noter offers you a full 
range of options. You can print all the 
Notes attached to a worksheet or select a 
few, or you can print both the cell note and 
the contents of the cell to which the note is 
attached. Before you print cell notes, you 
can sort them by cell column, cell row, the 
date the cell was created, or the value in the 
cell. I found this handy feature to be 
unique among all annotation programs. 











You can also write your notes to a file, as 
well as to the printer. 

Cell Noter isn’t as tightly integrated 
with the /-2-3, Release 2.x, program as 
the other /-2-3 cell annotation programs, 
but it does work with Release 1A. If you 
want a basic worksheet annotation pro- 
gram for /-2-3, Symphony, or The Spread- 
sheet Auditor, Cell Noter is about $30 less 
than the price of any of the other annota- 
tion programs.—Catherine D. Miller 







MemoryMate 

MemoryMate, from Broderbund Soft- 
ware, is designed to organize all of your 
small bits of random information, from 
phone messages to theme ideas for your 
next presentation. The memory-resident 
program, which lists for $69.95, allows 
you to jot down a note without leaving 
your current application. More important, 
MemoryMate provides efficient search 
functions so you can get back your pearls 
of wisdom as quickly as you store them 
away. And there is no need to remember 
specific keywords to find a specific note. 

Previously published under the name 
Instant Recall by a software company 
called Precept, MemoryMate, with its ba- 
sic editing features and search functions, 
combines the attributes of a word proces- 
sor and a free-form database. 

When you hotkey into the program, 
you are confronted with a command menu 
across the top of your screen, and a blank 
area for text below the menu. You can then 
simply start typing, as if you are using a 
simple word processor. When you've fin- 
ished entering your note, you save it either 
by choosing the Save option from the 
menu or by tapping Ctrl-S. 

MemoryMate saves the note and pre- 
sents you with a blank screen so that you 
can start a new note. Or you can simply 
pop back into your foreground application. 


















FINDING INFORMATION To per- 
form a search for a specific note, you enter 
MemoryMate, select Find from the menu, 
and keystroke a word or phrase that ap- 
pears in the note. MemoryMate isolates all 
of the notes that have the searched-for 
word and presents the first of them. You 
can browse through the other matching 
notes by pressing the Plus or Minus keys. 
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Find Narrow Reject Cut Ditto Paste Jump 
Save View Type In Out Zap Undo Exit 


About Sales Meeting 








Renenber 9:88 AM appointment with Ms. Wilson. Bring 3rd quarter forcasts and 
supporting material for presentation. 








MemoryMate records can consist of whatever text you want to enter. The record can be recalled 
later by searching for any character string that appears in the record. 


notes, MemoryMate’s narrow command 
allows you to redefine your search criteria 
so that unwanted notes are eliminated. 
Searching on the word the would probably 
bring up far too many notes. Invoking the 
narrow command and adding the word zeo 
to the search would eliminate all notes that 
have the but not zoe. 

You can also organize groups of notes 
by embedding a common keyword in all of 
them. If you place the words convention 
plans in all your notes about an upcoming 
event, searching on that two-word phrase 
will pop up all the appropriate notes. 


(415) 492-3500 

List Price: $69.95 

Requires: 256K RAM: 
one Noppy disk dnve: DOS 2.0 or later. 
In Short; A simple. intuitive way to store 
and recall notes, ideas, and other random in- 
formation. Also has useful cut-and-paste and 
tckler-file functions. Not copy protected. 
GIACLE 696 ON READER SERVIGE CARO FRIENDLY REMINDER When you 
store a file, MemoryMate prompts you for 
a date on which you wish to be reminded of 
the note. When that day comes, Memory- 
Mate automatically presents you with the 
note when you hotkey into the program. 
As you store notes, you actually build a 
tickler file. 

MemoryMate also has powerful cut- 
and-paste capabilities. You can move 
blocks among notes and, more important, 
you can pull in screens from applications 
or export from MemoryMate to applica- 











Since the program automatically index- 
es the entire text of each note, you can 
search for a note as long as you remember 
some word or words that appear in it. You 
can get an individual note by remembering 
a word unique to it. Or you can narrow 
down the field by using a word common to 
several notes, then browsing among them 
until you come to the one you want. 

If a particular search recalls too many 






tions. That's really useful for doing small 
tasks that normally would require you to 
boot your word processor. An AUTO- 
EXEC.BAT file, for instance, can be 
pulled into a MemoryMate note, edited, 
and exported back to the foreground. 
MemoryMate accepts notes or records 
of up to 60 lines of 80-character text. The 
total database of stored notes can be up to 2 
megabytes in size, and within that space 
constraint, there is no limit on the number 
of notes stored. MemoryMate may be run 
as a nonresident application if desired. 
—Jonathan Matzkin 





Note-It Plus 


Note-It, the first memory-resident annota- 
tion program, was created specifically for 
1-2-3 and was introduced in July 1985. 
(See the review of Note-It, Version 2, in 
“*Beyond Number Crunching,’’ PC Mag- 
azine, Volume 6 Number 13.) The most 
recent version of the program from Turner 
Hall Publishing, Note-it Plus, lists at 
$79.95 and makes use of the Lotus Add-in 
Manager, so it works only with /-2-3, Re- 
lease 2.x. All notes created with Note-It 
are upwardly compatible with Note-It 
Plus. 


ATTACH AND ANNOTATE The first 
step in using Note-It Plus is to attach it to 
1-2-3 using the Add-in Manager. Once 
Note-it Plus is attached, you are ready to 
annotate your worksheet. You can attach 
notes to worksheet filenames as well as to 
worksheet cells. 

To annotate a filename, you display the 
list of worksheet files by using the /-2-3 
/FR command. Then you move your cur- 
sor to the filename you want to annotate 
and press Ctrl-F6 to display a blank note 
form. To start the editor, press F2. Once 
you have created the file note, press F6 to 
save it. The file will be given the same 
name as the /-2-3 file, with a. WNT exten- 
sion appended. 

There are two ways to invoke Note-it 
Plus once your cursor is on the cell you 
want to annotate. If you want to access the 
main menu so that you can perform func- 
tions other than creating or editing a note, 
use the Alt-key combination you selected 
previously when you attached Note-It 
Plus. If you want to edit or create a note, 
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Extraordinary Printer Mufflers. | 
Peace and quiet for as little as $59°5 





The Kensington Printer Muffler™ 80 (only $59.95) and Printer 
Muffler™ 132 (only $79.95) are the perfect, inexpensive solutions to 
noisy dot-matrix printers. 


INNES) styrene. the Printer Mufflers are ined with 


Muffler 


sound-absorbing foam for maximum 
hzosctl effectiveness. They reduce printer noise 
eens —| by 75% to 85% 

The Printer Mufflers’ sturdy, tight-fitting lids keep noise in, and 
dust out. And they‘re transparent, too. After all, printers should be 
seen, even when they're not heard. 

The Printer Muffler 80, pictured above, fits most standard- 
carriage dot-matrix printers, and the Printer Muffler 132 fits most 
wide-carriage dot-matrix printers.* 

Also from Kensington, the Printer 
Muffler Stand lets you raise both your — 
printer and Printer Muffler 4” to allow 
for convenient paper storage under- 
neath, Only $29.95. 

For more information, or a dealer near you, call (800) 535-4242. 
Outside the U.S., or in NY, call (212) 475-5200. Or write Kensington, 
251 Park Avenue S., NY, NY 10010. 
= ae ee a 


H = - —— — _— = . Ss 
*The Printer Mufflers are intended for use with dot-matrix priners only They are not recommended for letter-quality printers. 
which run much hotter and require a cooling fan when enclosed 
Kensington and Printer Muffler are trademarks of Kensington Microware Lid © 1987 Kensington Microware Lid 
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CASH RECEIPTS 


JOURNAL ENTRY #3 


628 Sales, Dept 81 
648 Sales, Dept #3 


ca CREDIT 


$74.75 
$267.85 
$28.26 


“$798. 83 $378.86 





Using Note-It Plus's Clipboard command, you con choose text from your worksheet to copy to the 





= Note-It Plus can attach 
| 250 notes to a worksheet, 
and each cell note can 
contain 500 characters. 


use the Shift key in conjunction with the 
function key that was paired with the Alt 
key. For example, if you chose Alt-F8 as 
the activation key, then the Shift-F8 key 
will pop up the cell note. 

Each note form has a status line at the 
top of the note that includes the cell ad- 
dress, the date the cell information was en- 
tered, a portion of the cell entry, and an in- 
sert mode indicator. The command-keys 
line at the bottom of the note form tells you 
which command keys are active. You can 
toggle note visibility on and off with the F4 
key, making it easy to see your worksheet 
at any time. 

Note-It-Plus can attach as many as 250 
cell notes to a worksheet, and cach cell 


708 Sales Tax 
clipboard ond then paste it into a cell note. 





note can contain 500 characters. Since you 
can link together all cell notes attached to a 
worksheet, you can effectively have one 
cell note that contains 125,000 characters. 
But that might not be an effective way of 
annotating a worksheet—cell notes could 
end up being attached to cells to which 
they have little relevance, just so you can 
link the information they contain. 

Because Note-it Plus uses range names 
to specify the location of a note in the 
worksheet, /-2-3 will automatically up- 
date the location of the cell you move in 
your worksheet, and the notes you attach 
will be moved with the cells. 


FULL FEATURED Note-It Plus has 
many impressive features. When you use 
the Browse feature, you use the cursor 
keys and tab keys to jump from note to 
note. At the bottom of each note you'll find 
the last edit date and the total number of 
notes attached to the worksheet. You'll 
also see whether the note is linked to an- 
other note. 

If you want to attach a note to a label or 
formula in the worksheet you're working 
on, but need to find the cell location first, 
the GoTocommand will move your cursor 





FILE) 


Note-It Plus 

Turner Hall Publishing 
10201 Torre Ave 
Cupertino, CA 95014 
(800) 556-1234 

(800) 441-2345 (in | 
Calif.) | 
List Price $79.95 | 
Requires 512K RAM (uses approx. 70K | 
RAM in addition to RAM required by /-2-3 
and any other resident application); /-2-3, 

| | Release 2.0 of 2.01, two disk dives; DOS 
2.0 or later 

In Short. Note-tt Plus now uses the Lotus 
Add-in Manager to integrate more tightly | 
with /-2-3, Release 2.x. than its predecessor, 
Note-it, You can annotate spreadsheet file- 
Rhames as well as individual cells. A Browse 
feature lets you jump from note to note, and | 
| | the GoTo command puls your cursor in post- | 
tron to document a label or formula anywhere 


] 
in your Sieieatassb Ne megPy protected. | 


{| 











to the spot. You can also search for charac- 
ter strings of up to 40 characters in cell 
notes or in the cells themselves. In addi- | 
tion, you can move or copy cell notes to 
other locations in your worksheet. 

The Clipboard feature allows you to 
copy information between any range of 
worksheet cells and cell notes. A range is 
specified in the same way as in /-2-3. 
When you put text or formula information 
on the clipboard, you can use the pro- 
gram’s WordStar-style editing functions to 
revise it before you move it off the clip- 
board. 

Note-It Plus has a number of output op- 
tions. You can print all the notes attached 
to a worksheet, a single cell note, a list of 
cells with notes attached, or the cell note 
and a portion of the cell to which it is at- 
tached. And you have the additional 
choice of directing your output to a file in- 
stead of to the printer. 

Note-it Plus is a powerful program for | 
documenting a /-2-3, Release 2.x, work- 
sheet. It is well designed, though not as 
well integrated with /-2-3 as is Notewor- 
thy. An excellent tutorial included in the 
comprehensive manual will get you up and 
running in no time. 
—Catherine D. Miller 
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Industry-Standard MNP™ and 9600 bps for under $1,000 


The new AX/9600 Plus Microcom Protocol Modem” offers an effective throughput of 
up to 11,000 bps and the unparalleled performance of Microcom Networking Protocol 
(MNP)” for only $999. You get 100% error-free transmission at lightning speed over 
standard, dial-up phone lines. 

The AX/9600 Plus automatically negotiates the fastest mutually supported 
performance level with other modems. Bell 103, 212A, CCITT V.22 or V.22bis with Hayes 
AT” commands are fully supported. And when the need arises, you can upgrade your 
AX/9600 Plus to our AX/9624c, for increased throughput up to 19,200 bps. 


The Standard That’s High Performance 


Other high-speed modems leave you alone in the dark. They only speak with themselves, 
using proprietary protocols. The AX/9600 Plus, and all other Microcom Protocol 

Modems, use the industry standard for error-free communications. In fact, we invented 
it. MNP is supported by scores of other modem manufacturers and value-added 
networks, including GTE® Telenet/UNINET* (now U.S. Sprint), GEISCO”, CSC INFONET” 
and the IBM” Information Network. 


The AX/9600 Plus — Price and Performance Combined 


The AX/9600 Plus fills the gap between slower speed, non-protocol modems and 
the 19,200 bps speed of our AX/9624c Protocol Modem . .. at the best price/ 
performance ratio in the business. Call or write today for more information. 


Set Your Standards High. 800/822-8224 


MICROCOM 


1400 Providence Hwy., Norwood, MA 02062 617-762-9310 Telex 710-336-7802 
CIRCLE 227 ON READER SERVICE CARD 


Hayes AT « a registered trademark of Hayes Microcomputer Products, Inc. 
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Noteworthy 


Funk Software’s Noteworthy lets you pop 
up notes in /-2-3, Release 2.x, and Sym- 
phony. Although you use the Lotus Add-in 
Manager to attach it to /-2-3, you can also 
attach Noteworthy to Symphony, and the 
installation instructions in the Noteworthy 
manual are easy to follow. 

Unlike the other annotation programs, 
Noteworthy, which lists for $79.95, 
doesn’t allow you to attach notes to file- 
names—youcan attach notes to the cells of 
your worksheet only. Nevertheless, 1 
found the program operation to be intu- 


itive, and the features Noteworthy offers to | 


create cell notes are, for the most part, su- 
perior to those of its competition. 


LIMITLESS NOTES Once you posi- 
tion your cursor on the cell you want to an- 
notate, press the activation key you chose 
when you attached Noteworthy to /-2-3 or 
to Symphony. A blank note pops up, ready 
for editing. Some of Noteworthy’s avail- 
able keystroke commands are listed on the 
line above the /-2-3 worksheet border. 
There is no limit to the number of notes 
you can attach to a single worksheet. 

You don’t have to go through menus to 
keep track of your notes. To get a listing of 


EDITOR'S 
CHOICE 


Noteworthy, 
Version 1.0 
Funk Software 
222 Third St. 
Cambndge, MA 02142 
(800) 822-3865 
(617) 497-6339 
List Price: $79.95 
Requires: 512K RAM (approximately 70K 
RAM in addition to memory required by 
1-2-3 of Symphony); 1-2-3, Release 2.0 or 
2.01, or Symphony: wo disk drives; DOS 2.0 
or later. 
In Short. A powerful and elegant cell anno- 
tation program for /-2-3, Release 2.x, and 
Symphony that makes use of Ihe Lotus Add- 
in Managet and integrates well with /-2-3. 
Olfers powerful editing capabulities, import- 
ing of tex! files into cell notes, and great flexi- 
bility in size and presentation of cell notes. 
Not copy protected. 
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CASH RECEIPTS 


628 Sales, Dept.01 
640 Sales, Dept .#3 


This column shous the total debits 
# ACClrecorded on Day #15 - Novenber 15, 


$74.75 
$267.85 
$28.26 


$378.86 


You can move the Noteworthy text window for a note anywhere on your screen. The cell to which 


the note is attached is highlighted. 


cells that have notes attached, along with 
the cell contents, press F5. To highlight 
the worksheet cells with notes attached, 
press F6; if you want to edit a cell note, 
move your cursor to any highlighted cell, 
press Retum, and your cursor is in position 
to edit the cell note. In addition, a note in- 
dicator appears on the bottom of your 
screen each time you place your cursor on 
a cell that has a note attached. So if you’re 
just looking at a worksheet and not neces- 
sarily looking for notes, you will be alerted 
when you move to a cell that is annotated. 
Cell notes can be just about any size. 


You can change the size of the note win- | 
dow, and you can have more text in a note | 


than you can see through the cell window. 
If you don’t want to crowd your worksheet 
with notes and want to see only a few lines 
of any note, size your window accordingly 


and then scroll through the text of the note. | 


This makes a lot more sense than stringing 
together many notes to attach lengthy doc- 


umentation to a cell. An added benefit is | 


that smaller notes take up much less disk 
space, unlike Note-I1 Plus or Cell Noter. 
There are several operations you can 
perform on a cell note or on groups of 
notes. Youcan move a note to another cell 





Or copy a note to another cell or to a range 
of cells. You can erase individual cell 
notes or delete a group of notes at one time. 
Noteworthy’s print support is competitive. 
You can print one note or all the notes in 
the worksheet, or you can print a list of 
them, which includes a portion of the cell’s 
contents. You also have the choice of writ- 
ing your notes to a file or sending them to 
the printer. 

One feature not found in the other anno- 
tation programs reviewed here is the abili- 
ty to import a text file into acell note. The 
entire contents of the file are inserted in the 
note you select as the destination. Because 
cell notes can contain as many as 8,000 
characters, you can import sizable text 
files. And once you have imported the file 
into the note, you can use Noteworthy’s 
powerful editing capabilities to customize 
the note for the cell you are documenting. 


EXCELLENT EDITING You can move 
your note around by word, line, or para- 
graph, and you can choose to enter your 
text in overwrite or insert mode. 
Noteworthy’s block commands let you 
copy, move, or erase a block of text within 
your note. 
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With Noteworthy you can replace a 
character string as well as search for one. If 
you choose to search one note only, you 
must first position your cursor at the point 
at which you want the search to begin. 
Then you can replace all occurrences of the 


character string or any number of remain- | 


ing occurrences. Or you can choose to 
| search all the notes attached to the work- 

sheet and then replace character strings as 
| you wish. 


Noteworthy also lets you copy data be- 


tween a note and the worksheet. You can 


copy cell data to a note as the cell formula | 


or as the cell text displayed in your work- 
sheet. if you want simply to insert a cell 
reference in your note, you have the choice 
of inserting the cell contents as a formula 
or as a value. 

Noteworthy is an elegantly designed 
cell annotation program, and it offers some 
features that just aren’t offered by its com- 
petition. —Catherine D. Miller 


SmartNotes 

SmartNotes, Version 2, a $79.95 program 
from Personics Corp., pops up windows to 
annotate any information that appears on 
your screen. With the exception of pro- 
grams that are graphics oriented (Micro- 
soft Windows, for example) or that process 
keyboard input in an unruly manner (Xy- 
Write, for example), SmartNotes can be 
used with just about any program includ- 
ing other memory-resident programs, such 
as SideKick or ProKey. 


ELECTRONIC GLUE The ability to at- 
tach notes to documents created in pro- 
grams other than /-2-3 or Symphony is 
unique. SmartNotes uses what is called 
electronic glue to attach notes to any on- 
screen information. The secret of this meth- 
od is pattem matching—the context of the 
note is included in the note file, and when 
the program finds the contexton-screen, the 
note corresponding to it pops up. 

The note’s context is highlighted when 
you pop up a SmartNotes note window. 
The context defaults to the 25 characters 
preceding your cursor, but you can change 
it to any number of characters between 5 
and 25. Notes attached to DOS files auto- 
matically use the filename and extension 
of the file as the context. 








' window at your cursor. And you can rede- 


CAMPSITE RESERVATIONS 


he Park has four establlshed campgrounds. 


pampsites are available: 


Type A - 


Different types of 


Paved/grass with individual water and electric 


rem You can attach many notes to a document 


- Group of six paved/grass canpsites with common 
water/electric hookup 9 
Unpaved with water hook 


Hets you attach note 


o 


1 \You can Sohesene ey 
three note sizes. 


harbor. This campsite is 
located on the north side of 
_(SHART | ‘Hove 


word pro 
locunents. 


coring 


nds Beach 


f ech was naned 


SmartNotes, attached toa WordPerfect document here, lets you atiach notes in five colors and 


three sizes to any document. 


If you change the string of characters 
that make up the context of a note, the note 
will become detached from the document. 
But it is a simple matter to reattach it. 

When you first invoke the program, 
SmartNotes asks you to name the file that 
will be used to store your notes. You can 
choose to use the default filename, specify 
anew filename, or request to use a Smart- 
Notes note file created previously. When- 
ever you create a note during a computer 
session, you can choose to use the Srmart- 
Notes note file you specified initially, re- 
quest to use a different note file, or create a 
new one. This allows you to put the notes 
you create during any one session in any 
number of note files. 

SmartNotes does not have a search fea- 
ture, but if you are not sure where you have 
stored a particular note, the Display Notes 
feature allows you to display the notes 
stored in any note file. And you can print 
the notes as well. 

Flexibility is SmartNotes’ strong suit. 
For instance, there are two ways you can 
access the program. You can use the acti- 
vation key to pop up the main menu or use 
the Make-A-Note key to pop up a note 





EDITOR'S 
CHOICE 
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SmartNotes, Version 2 
seman NO 


Personics Corp. 
2352 Main St., Bldg. 2 
Concord, MA 01742 
(800) 445-3311 
(800) 447-1196 (in 
Mass.) 

= List Price $79.95 
Requires. 85K RAM (256K RAM recom- 
mended); two disk drives; DOS 2.0 or later. 
In Short: A RAM-resident annotation pro- 
gram that allows you to attach notes to just 
about any applicalion—w ord processing and 
database text, spreadsheets, and DOS direc- 
tory entries. The latest version has added 
flexibility—you can choose hot keys and un- 
install the program without exiting, and you 
have more note display options, Not copy 
protected. 
CIRCLE 663 ON READER SERVICE CARD. 





fine either hotkey as any two-key combi- 
nation. 

Since SmartNotes supports color, you 
can choose between five colors to color- 
code your notes; or if you have mono- 
chrome graphics, you can choose between 
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CMO. Doing business-to-h 













MONITORS. DRIVES. 
Amdak CMS 
Vidao 310A 12" Ambar TTL....$119.00 | T-160 60MB Tape-Backup........ 649.00 
Video 410A/W/G 12” Mono....... 149.00 Plus 21 Internal 20 MB.............. 319.00 
i 3 Everax 
Straam 60 Taac Tape-Backup...589.00 
Stream 60 PS-2 Back-up...............4 call 
iomega 
Leading Edge A110H 10 + 10 Barnoulli Box...1549.00 
12" Graan TTL.u....scsscssescescescseeee 69.99 A220H 20 + 20 Barnoulli Box...1799.00 
irwin 
110D 10 MB Tape Backup 
120D 20 MB Tape Backup 





420XT 20 MB Tapa Backup......439.00 
















































Magnavox 14” 

EGA Multimode 

7BM623 12" TTL Ambar............. 

CM8562 RGB/Composite.. 

8CM515 RGB Monitor-80. / MOUNTAIN DRIVE CARD 

NEC 20MBHARD DRIVE $469 

1280/1285 12” AorG TTL. .99.99 | Mountain 

1401 Multisync....... Recicee 549, 30 MB Drive Card.....................569.00 

Mulltisync PIUS..........csccsssceeeeeee 50 MB Driva Card.... seers Call 

Polaroid 60 MB Tapa Back-up... 1149.00 

Paletta (IBM)............c.ssssceees Oual 20 MB Barnoulli... .1799.00 

Palatta EGA PIUS...........sscsseee Dual 5%” BETA Bernoulli.......1999.00 

Princeton Graphics PC-TOO 

Max 12 12” Amber TTL. 40 MB Tapa Back-up.........00000 359.00 

HX-12 12” Color RGB... Racore 

HX-12E 12” RGB/EGA. Jr. Expansion Chassis w/DMA..299.00 

Taxan Seagate 

Model 720 14” RGB Color........ 299.00 | ST-225 20MB w/Controllar........ 339.00 
| Thompson ST-251 40MB wo/Controller......449.00 
| 230A 12” Amber TTL................0 89.99 | Sysgen 

450A 15” Hi-Ras 132 col TTL....169.00 | Smart Image 20 MB.........sss0e. 

4120 14” RGB/Comp.......0000000--249.00 

4160 14” Hi Res RGB... “319.00 

Zenith Aidus 

ZVM-1220/1230 Composlta...0a. 99-00 | Pagamakat.ssusssssesessssesee 489.00 

DISKETTES. Ansa 

Maxeii Ashton Tate 

MD2-HDM Hi Density 5%” D Basa Ill +........04 sovesisoencos sore 399.00 

MFD2-HD Hi Density 32” ae Boriand 

MC2050 - PC2000 Tape..........06 TURBOS fesaivecizcsscsssissscreetseosenes 64.99 

Sony Centrai Point Software 

MD2HD HI Dansity 5%”......... 400019.99 | COPylIPC.......ccccccrcrrcrrcccsreesre 24.99 













MED-2DD DS/DD 312” .....c.ccceesee PC Option Board............ccceesceee 84.99 






3 Se ee Be 
Z 
2 
o 
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SOFTWARE. 

DAC Softwara 

Easy Accounting. ..............000 $44.99 

5th Genaration 

BS AC ocicssn acutcevuriaisontsvancienl 89.99 

imsi 

Optimousa w/Dr. Hallo...............4 89.99 
_ Logitech 

C7 Mouse w/Softwara................. 79.99 





Lotus 1¢2¢3 





Special Offer $219 
Lotus 1¢2¢3. -319.00 
SyMphony........ceeeeeeee Rieessecesete 439.00 
MECA 

Managing Your Monay............. 119.00 
Micropro 

Wordstar 4.0 Projessional w/GL....229.00 
Wordstar 2000 + 2.0.............068 289.00 
Microrim 

R: Basa Systam V........cscescesseee 429.00 
Micro Soft 

Micro Soft Word 3.1..........6 se00e0209.00 


Micro Soft Mouse (Ser/Buss/PS2)..129.00 
Microstuf 


Crosstalk XVI........ seaeteteterssacssitet 89.99 
Migent 

Multimate intarnational 

Multimate 3.3.........csccssreeeees 249.00 
Multimata Advantaga II (Premium).299.00 
Advantaga Kayboard............. +--269.00 
Norton Software 

Norton Utilitias 4.0... 54.99 
Software Pubiishing Group 

PFS:First Choica (Premium).......+0++. 99.99 


PFS:Professional Write (Feemium. 119.00 
PFS:Profassional Fila (Premium)....149.00 





First Publishar......... avasvorcdlesseiets 69.99 
Symantec 

Q &A- Tha Data Basa.............. 249.00 
Word Parfect 

Word Perfect 4.2.......cscsccssseeees 209.00 
Xerox Corp. 


| Vantura Publishar 1.1............... 549.00 


mCP {e 


COMPUTER MAIL ORDER 





usiness, person to person. 

































PRINTERS. MULTIFUNCTION CARDS. MS/DOS SYSTEMS. 
Brother | AST AST 
M-1409 180 cps, 80 col........... $319.00 | Six Pak Plus 576.....................6139.00 | Premium Desktops........................Call 
| M-1509 180 cps, 132 col.. ..389.00 | Advantage AT Board.. ++..289.00 | Compaq 
| HR-40 40 cps, Daisywriter.........599.00 | Hot Shot 286.............csccssesseee 369.00 | DeskPro 286 & 386.............csccseee8 call 
| Citizen | Boca Research Compag Portables.........cssscccccseseree call 
MSP-10 160 CPS, 80 Col.......... 289.00 Top Hat 128K expansion............. 99.00 | IBM 
MSP-20 200 CPS, 8k Buffer......329.00 | Boca EGA...........ssscsseees .149. PS/2 Model 30..........scsccessesseeseeeees call 
Premier 35 35 CPS Daisywheel.499.00 Boca RAM/AT 1 MB Card.......... 279.00 | PS/2 Model 50...............sccccsssseseseee call 
C.itoh DCA Leading Edge 
315 XP Epson/IBM 132 Col.......549.00 | IRMA 2.23278 I/O....... soeasaseters 799.00 | Model D Desktops...............ssseeeee call 
Everex NEC 
EV-136 Ram 4000 PS/2............369.00 | PowerMate-AT..........ccsccsssrscsrseseees call 
EV-125 Magic Card AT..............199.00 | Multispeed Lap Top.............cccseeee call 
EV-657 Micro Enhancer Deluxe.149.00 | PC-TOO 
Fifth Generation 640K 8 MHz Turbo System........559.00 
| Logical Connection 256K.......... 299.00 | 512K 10MHz 1.2MB AT-1800....999.00 




























Hercules Toshiba 
































































Color Card...........8 159.00 | 1000, 1100, 3120 Lap Tops............. call 
In Color Video Adapter.. .289.00 | WYSE 
. Graphics Card........... ..189.00 | 50,60 Display Terminals................. 
A “i eaetae $ 499 Graphics Card PIUS..........0000. 199.00 a 
00 cps umn IDEAssociates MODEMS. 

Epson IDE-5251 Emulation Board........ 579.00 

LX-800 150 CPS, 80 Col.............00+ Call | Intel Anchor 

FX-86E 240 CPS, 80 Col.. .Call | Inboard 386/AT............ssscsessecneeees Call | Volksmodem 1200 External......... 89.99 

FX-286E 240 CPS, 132 Col. .Call | 4020 Above Board 286.. 349.00 | Volks i 1200 Baud %% Card........... 

LQ-1000 180 CPS, 24 Wire........569. 1110 PC Above Board PS.........279.00 | Lightening 2400 Baud............... 

LQ-850 330 CPS, 80 Col..... 80287-8 Co-ProcessOl...........0+. 299.00 | Best Products 

LQ-1050 330 CPS, 132 Col NSi Smart 1 1200, Half Card w/Soft...99.00 

Hewlett Packard Smart EGA PlusS...............cccce0e 289.00 

Bsadera lea seuresntacesenssnasvi en : Quadram 
Mescusssices ssscertteemmeetesss isees Prosync EGA wimouse.............269.00 
NEC Model 30 Quadboard PS/2........ 319.00 
P660 Pinwriter 80 Col...............459.00 | Tseng Labs 







P760 Pinwriter 132 Col... a 
P560XL Pinwriter 132 Col......... 899.00 
Okidata 


EVA 480......... siidaaettcssstassemenseees 

























































































ML-192 + 200 CPS, 80 Col........ 329.00 es 

ML-193 + 200 CPS, 132 Col...... 479.00 Everex Evercom 940 

ila wa CPS, 80 Col........... 399.00 2400 Baud Internal $ 1 79 
KX-1080i 144 CPS, 80 Col.........179.00 Everex 

KX-1091i 194 CPS, 80 Col Evercom 920 1200 Baud Int........ 99.99 
KX-1092i 240 CPS, 80 Col......... —— Evercom 924 2400 Baud Ext.....239.00 
KX-1595 240 CPS, 132 Col = Hayes 

Star Micronics Maso: 7/ES® $2 49 Smartmodem 1200 External.....289.00 
NX-10 120 CPS, 80 Col.sssssssss 159.00 | Deluxe Video Card Smartmodem 2400 External.....449.00 
NX-15 120 CPS, 132 Col........... 319.00 | VEGA EGA Adapter.................. 179.00 | Novation 

Texas Instruments VEGA VGA Adapter...........0000. 319.00 | Parrot 1200.........cccscccsrssecereees 119.00 
TI-865 150 CPS, 132 Col........... 749.00 | Zuckerboard Practical Peripherais 

Toshiba AT Primary Memory Board. 99.99 | PC 1200 Package...................129.00 
P321SL 216 CPS, 24 Pin Head..539.00 | Tandy DMA Memory...... ...69.99 | U.S. Robotics 

P351-I1 300 CPS, 24 Pin Head...889.00 | Tandy 20Mb Hard Card............. i 2400 Baud Internal................... 


In the U.S.A. and In Canada CIRCLE 183 ON READER SERVICE CARD 


Call toll-free: 1-800-233-8950 


Outside the U.S.A. call 717-327-9575, Telex 5106017898, Fax 717-327-1217 
Educatlonal, Governmental and Corporate Organizations call toll-free 1-800-221-4283 


CMO. 477 East Third Street, Dept. B112, Willlamsport, PA 17701 


ALL MAJOR CREDIT CARDS ACCEPTED. 
POLICY: Add 3% (minimum $7.00} shipping and handling. Larger shipments mey require edditional cherges. Personel and company checks require 3 
weeks to ciear. For faster delivery use your credit card or send cashier's check or bank money order. Pennsylvania residents edd 6% sales tax. Ali prices 
are U.S.A. prices and are subject to change and all items are subject to eveilability. Defective software will be replaced with the same item only. Hardware 
will be replaced or repaired at our discretion within the tarms and limits of the manufacturer's warranty. We cannot guarantee compatibility. Ali sales are 
final and returned shipments are subject to a restocking fee. 
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five note styles. You also have the choice 
of automatically including the date in your 
notes. 

You can attach as many notes as you 
wish to the document on the screen. You 
can stack notes and attach them to other 
notes. But you can still see the notes you 
want to see—or no notes at all when you 
set the default. You can move a note 
around on the screen without changing its 
context and change the size of a note to 
one, five, or ten lines. You can hide notes 
you don’t want to see. 





= SmartNotes uses what 
is called electronic glue 
to attach notes to any 
on-screen information. 


When you call to the screen a document 
that has notes attached, you can choose to 
pop up the entire note, markers where a 
note is attached, or the highlighted context 
of each note. You can also have the notes 
pop up only in response to the Activation 
key. You don’t have to see notes when you 
don’t want to. 


MAPPING YOURNOTES = The most re- 
cent version of SmartNotes uses a small 
1-2-3 worksheet called the MAP to inte- 
grate more completely with /-2-3. Smart- 
Notes uses the MAP to find which cells 
have notes attached. Before you attach 
notes to cells, you must first copy the MAP 
to the worksheet using the SNU utility in- 
cluded with SmartNotes. Any time you 
add or edit notes, you must save the work- 
sheet. if you destroy the MAP or forget to 
save the worksheet, your notes are not 
lost—the SNU utility will automatically 
recover your notes for you. 

SmartNotes is a nicely designed and 


versatile program. Although it doesn’t of- | 


fer the wealth of features found in pro- 
grams meant to annotate /-2-3, Release 
2.x, worksheets, it docs allow you vo ai- 
tach notes to almost any spreadsheet, data- 
base, or word processing docu- 
ment.—Catherine D. Miller 





Tornado 


Like Broderbund'’s MemoryMate, Micro 
Logic Corp.’s Tornado combines word 
processing and database search functions 
to organize your random information, but 
at $99.95 it lists for $30 more. Tornado 
creates a record for and indexes the con- 
tents of each note. 


ELECTRONIC PAPER When you hot- 
key into Tornado, you tap N to create a 
new note. A small window is opened on 
your screen to function like a blank piece 
of electronic paper. You type whatever 
you like in the window and edit it using a 
subset of WordStar’s command set. The 
window can be sized, using the arrow 
keys, and can be enlarged to encompass 
the entire screen if you like. 

A crucial difference between Memory- 
Mote and Tornado is that MemoryMate 
presents one note at a time, much as a con- 
ventional database does, while Tornado 
presents numerous notes at once. They oc- 
cupy variably sized windows that may 
overlap on-screen. The current note is 
identified by its color. 

You cycle through the notes on-screen, 
defining the current note, by tapping the 





FACT 


Tornado 

Micro Logic Corp. 

P.O. Box 174 
Hackensack, NJ 07602 
(800) 342-5930 

(201) 342-6518 

List Price: Tornado, 
$99.95. Library edition, 


ETSI E 





$149.95. 

Requires: 128K RAM; one floppy disk 
drive; DOS 2.0 or later. 

In Short: An unusually well designed, use- 
ful package that will help you stay organized. 
The multiple-window interface makes using 
Tornado intuilive and simpie, Not copy 
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Up and Down Arrow keys. If a screen full 
of notes looks too cluttered, you can tap a 
number between | and 9 to limit the dis- 
play to that number of notes. Hitting 2, for 
instance, cuts the display down to the cur- 
rent note and the one directly beneath it. 
The advantage of this multiwindow ap- 
proach is simple. You may be able to find 
the note you are looking for immediately, 
by inspection. If you see what you want, 





Do List 


1) Revise budget model in tine for staff meeting. 


#2) Cash check. 


3) Speak to Mr. Saith about office equipment. 
4) Pick up gift for Tonmy’s birthday. 


% 





WAIN WENU SUTE PLE Ge 1He tp 19te 


I~} 12'S 


jf) Catch up on correspondence. 


vert, ITHS 


Tomado's innovative interface presents many notes simultaneously. You can often locate and 
move to a note by inspection, without using the program's search function. 
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PROBLEM: 

With all the software tools available, it 
is surprising that an important need has 
been overlooked—a way to deal with 
the countless bits of RANDOM 
information you spend hours with every 
day. As a result, you are losing valuable 
time and making decisions with 
incomplete information. 
SOLUTION: 

Tornado—the RANDOM information 
processor. The productivity 


software package for your PC that 
works wonders. 







Just $149% with the valuable 
“Tornado Library 

30-DAY MONEY-BACK GUARANTEE 
(When ordered direct) 


on 99 spi 


@ New Concept 

Tornado is a superfast new way to deal with an 
important type of information. Tornado will 
not only fet you be more productive, it will 
help you make the decisions you need to reach 
your goals. Did you ever realize that over half 
the information you deal with is the RANDOM 
type? Not databases—not spreadsheets—not 
long documents—but the type scattered around 
your workplace and in your head. Yet 
amazingly, until now there was no great 
software to help you—the tools were either too 
structured or without organization. But now, at 
last, there is a quick and easy solution— 
Tornado—acclaimed by rave reviews and 
accepted by corporations nationwide. Whether 


500 windows per pile - 50 piles. Not copy protected. 


you are a business executive, consultant, 
engineer, or in any other profession, you need 
Tornado—it will save you endless time and 
effort every day—guaranteed—or your money 
back. Here is how it works: 


Bi Information Windows 

With Tornado, you process information in 
stacks of superfast “intelligent” windows— 
several on your screen at once, You type into 
the windows; interconnect and prioritize them; 
and scan through them in remarkable ways. 


@ Free Form 

Tornado is FREE-FORM. It works the way 
you think. To start a new window you just 
press N, and enter information. No file names. 
No extra keystrokes. To 
Tetrieve information you just 
press G (for Get), with any 
word or phrase—you'll watch 
Tomado zip through your 
windows like lightning linking 
and opening those requested. 
You can even flip through 
your windows with the arrow 
keys and watch them instantly 
pile up and lift away. These 
are just three of 18 easy but 
powerful features, 


@ Space Station 
Tornado is being used on the 
complex US Space Station 
project—but it does simple 
things too: When Harry calls 
you on the phone, in two 
seconds flat you'll display the 







=! 


“Excellent Excetient Excellent Excellent” 
PC World, Patrick Marshall 


“one of the niftiest ... programs I've ever seen.” 
BYTE, Jerry Pournelle 


“Excellent value” 
InfoWorld, Review Board 


‘oductivity tool” 


“at | pri 
PC Magazine, Chris Johnston 


“simple ... superfast” 
New York Times, Diment 


can start “Tornado-ing” in 15 minutes—not 15 
days, And that’s a pretty good deal since 


Tornado can save you an hour every day! 


@ Productivity Tool 

To reach your goals, you need tools that 
maximize your productivity and help you make 
your best decisions, Tornado fits the bill 
perfectly. In fact corporate user surveys show 
you may well use Tornado more than any 
other software package! Order today risk-free. 


To order call: 


(800) 342-5930 


Technical questions & NJ: (201) 342-6518 
24 hr. modem: (201) 342-8101 








po six windows on Harry before (2 3S eee Sees oy 

Ne he finishes his first sentence! No more QO YES, send me copies of Il 
embarrassing pauses or scrambling for Tomado at $99.95 each plus 
information. Tornado is so versatile $3.50 shipping or copies 


you can: write and print a letter faster 
than ever; track things to do; edit 
electronic mail; and plan a project or 
ou can 


event—quickly and easily. 
even build a sophisticated 


“knowledge” base—or an unstructured data base— 
without programming, And that’s not all. Track phone 
conversations, numbers, sales leads, and all your other 
RANDOM information. With the new option you get a 
“Library” of windows containing: free-form cale 
project planner, grid maker, city/state/area code/ time 
zone translator, and much more. On a portable, 
Tomado is your ideal moving offtce, Best of all, you 


tailor Tornado to your own needs—easily! 
B 25,000 Windows 


Instead of one window or ten, imagine up to 25,000! It's 
like extra memory...for your brain! The uses are endless. 
If youcan “type” t—youcan “Tormado” it. And because 
it's memory resident (if you choose) you can quickly 

jump in from other programs—even move information 
between them. All this power, yet reviewers agree you 


FEATURES: free-form & predefined windows, scrolling wihin window, import & export to files & 
sereens, cul & paste, aulo word wrap, time & date stamp, move & join & dup windows, mono or selectable color, definable Hot-key 
or non-resident, unloadable, LAN support, context help, extended ASCII, smant fully adjustable windows, parallel text processing, 
progressive resolution and “and-or-not” like searching without keywords, and more. COMPATIBITLITY; IBM-PC/ XT) AT/ PS2 
and compatibles; mono, CGA, 80 col EGA, and Hercules displays; 60K minimum RAM; 3.5” disk on request. CAPACITY: Upto 


© 1987 Micro Logic. European marketing by Aantex Inc. (203) 655-6980. Trademarks: IBM-PC/XT/AT/PS2 - IBM 


ar, 










of Tornado with Library a1 $149.95 
plus $3.50 shipping. ($10 shipping 
outside USA & Canada). NJ 
residents add 6% tax. No purchase 
orders. To order, mail coupon or 
call (800) 342-5930. 

Payment: VISA MC Check 
Credit Card Expiration ____ 
Card #. 

Not Copy Protected 

30-Day Money-Back Guarantee 


Name. 
Address: 









City: 

State; ____ Zip: 

Tk: 
LOGICS 

Dept. T39, 100 2nd St, POB 174 

Hackensack, New Jersey 07602 

















Write 
Better 
OrYour 
Money 
jamal 


rammatik II is IBM PC 
software that can improve 
your writing fast...as you use it, 
without painful lessons, and 
without wasting your time. 
It’s easy. Simply select your 
word processing document 
and as it’s checked, suspect 
problems (and suggestions 
forimprovement) 
show right on your 
PC screen. Gram- 
matik II finds split 
infinitives, passive 
voice, awkward or 
confusing language, cliches, and 
jargon. It flags doubled words 
and punctuation, quotation mis- 
use, capitalization errors, and 
much more. Your writ- 
ing is clearer and more 
concise from the 
beginning because 
Grammatik helps 
you recognize com- 
mon mistakes. Once recognized, 
you learn not to make them. 
And your writing gets better and 
better almost all by itself. 
Improve your writing in 30 
days or your money back. Guar- 
anteed. Call for complete info. 
Or, order Grammatik II now for 
only $89.00* and get the World’s 
Shortest Writing Course FREE. 


(800) 872-9933 
Grm-matik II. 
The Writing Analyst 

Re 















Worlds 

Nwortest 
\iting 
Course 















330 Townsend St, Suite 131 
San Francisco, CA 94107. (415) 541-0222 
Please add $$ 00 shipping handling © 1987 
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just tap the arrow keys until that note be- 
comes the current note. Then you can 
choose to read, edit, or discard. If the 
sought-after note is not conveniently found 
through browsing, you can press G for Get 
to invoke Tornado’s search function. 

To search, you type any word or phrase 
in the note you seek. A status display tells 
you how many notes in the pile contain the 
characters you have typed. As you narrow 
down the number of notes, you may elect 
to pop up all of the matching notes at any 
time by simply pressing Enter. Then you 
can browse to the desired note within that 
group by using the arrow keys. If you type 
in a word or phrase unique enough to iso- 
late a single note, Tornado automatically 
pops up that note for you. 


SWAPPING RAM NOTES The pile of 
Notes is maintained by Tornado in RAM. 
You can maintain several different piles 
and switch between them by storing one to 
disk and loading another. One pile might 
be for immediate or important notes, while 
another could be a place to store older, 
less-pressing information. 

Tornado has cut-and-paste capability, 
but it falls somewhat short of Memory- 
Mate in this department. While Memory- 
Mate allows you to paste a specific portion 


of a note into a foreground application, | 


Tornado exports only entire notes. You 
can get around this limitation by copying 
the desired text to a new note and then ex- 
porting it, but that is somewhat clumsy. 

Tornado has some unique features of its 
own, however. A simple forms generator 
is useful for phone messages and similar 
applications. This lets you make such 
things as an electronic message pad by set- 
ting up fields that you can tab through, 
such as Name, Time of Call, and Message. 
You define the fields and Tornado stores 
the form for later recall. Then you can use 
this master form like a simple database re- 
cord, jumping from field to field with the 
Tab key. Tornado stores filled-out forms 
without affecting the master copy of the 
template. 

A Library version of the program 
comes with several prewritten note piles 
that contain useful information and tem- 
plates for storing information. A pile 
called Facts, for instance, has notes with 
useful information such as ASCII tables 
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e Noteworthy 
e SmartNotes 
e Tornado 


MemoryMate and Tomado are ex- 
cellent note-taking programs that 
will organize random information. 
Their features are almost identical, 
but Tornado gets our nod. Because 
its multiwindow approach displays 
many notes at a glance, the user can 
easily browse without initiating a 
| formal search. Tomado's $99.95 
| price tag boosts Memory Mate’s ap- 
peal, however. 
| Among the spreadsheet cell-an- 
notation programs, Personics ] 
Corp.'s SmartNotes is the only pro- 
gram in this group that lets you at- 
tach notes to any application. 
But if you want to document only 
1-2-3 or Symphony spreadsheets, 
you will want to choose an annota- 
tion program that uses the Lotus 
Add-in Manager to integrate more 
completely with 1-2-3. Funk Soft- 
ware’ s Noteworthy is the most pow- 
erful and flexible. It's easy to work 
with and makes intelligent use of 
your screen by allowing you infinite 
control over note placement and 
size. Your choice here is clearly a 
matter of need instead of price. Both 
programs sell for $79.95, 








and metric conversions. The Year pile has 
calendar templates for keeping track of 
daily events through 1999. While these ex- 
tras are helpful, most could be generated 
by users from reference works, and it’s 
hard to justify the extra $50 they add to the | 
cost of the program. 

Tornado is simple to use, easy to learn, 
and very effective. Its unusual interface, 
search capabilites, and flexibility make ita 
very powerful productivity tool in- 
deed.—Jonathan Matzkin 


Jonathan Maizkin and Catherine D. 
Miller are staff editors of PC Magazine. 
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the kids. He got word processing software with a dures; devices; pharmacological and genetic research 
spelling checker to help him write better. Then terms, abbreviations and shortened forms; DRG codes; 
be got mad. Because the computer works but his and much more. 

writing doesn’t: word processing makes it Black’s Law® Dictionary 


eet George. George is a bright guy. He Stedman’s® Medical Dictionary 
got an IBM PC to help get his work done 68,000 medical compounds and terms. Includes: proper 
faster so be could spend more time with O\ names; generic and trade drug names; acronyms; proce- 


16,000 terms and phrases of American and Englisb juris- 


easier to write bad. Fast. 

George needs writing improvement from prudence including Latin, Old Englisb and 
The Reference Set Library. The Library goes foreign law terms, Legal terms from: constitu- 
way beyond built-in spelling. It makes tional; civil; commercial; criminal; tax; real estate; 
writing better. Which can make quite an federal; state; local law and more. 
improvement to George’s (and your) Oil-Spell,™ Oil and Gas Dictionary 


professional (and personal) life. 7,000 words culled from current oil and gas industry 


Go to The Library. writings, terminology, and jargon. 
The Reference Set Library is a series of Reference File 
writing improvement software volumes Make virtually any database from any 
that plug into our “Reference Library program (like dBASE, 1-2-3, etc.) memory- 
Engine.” The engine lets you start with resident so it pops in and out on demand. 


a single reference volume for as little as That’s Reference File, our powerful new text 
$89 and add more as you need them. oriented database program that lets you cre- 
That’s the same concept ate, or import your own references. Reference 


you’ve heard about File gives you indexing for lightning-fast searching, sort- 
with CD ROM tecb- ing, and retrieval by character, or any string of characters, 
B nology. But there’s a And, it includes cut-and-paste so you can instantly move 
y difference. About $1500. information (like names and addresses) into your word pro- 
, The Library puts ' cessor or other program. Use Reference File for an on-line 













the information you Rolodex® Build your own phone jog or customer tracking sys- 
need to improve your writing at your fingertips. tem. Reference File puts prices, facts, and figures at your 
It’s memory-resident so it works alongside your fingertips. F ; 
word processor without changing the way you : Can’t Write? Call. 
work. Press a key, check a reference. Because Imagine better writing: Fewer revisions. Less 
it’sinstant, you WILL use it. And your (and embarrassment. Work’s done faster. You gain 
confidence in your writing’s accuracy. It sounds 


George’s) writing WILL get better. 


Better Writing $89 better, alive, professional. You look smarter. Pro- 
Start your library with Hawes Set, the ulti- posals turn into sales. The boss thinks you’ ve lost 
mate dictionary/thesaurus combination. RefSet weight. You get a raise. An extended vacation... fly 
features the 83,000 word Random House® Concise fishing in Colorado. Whoa! Call now. Start your 
Dictionary word list. It checks spelling like your library with Reference Set for only $89.’ Get a 
“built-in” spelling checker, but it also gives you free copy of the World’s Shortest Writing Course 


visual hyphenation help, lets you add an just for calling. We'll improve your writing in 30 
Reals number of as ate “on the days or your money back. Guaranteed. Of course we can’t 
fly” as you use it, checks capitalization and guarantee the fish, but the vacation... Do it George. Try 


punctuation within words (as in RefSet or RefSet now. We wish you (and 
O'Conner), lets you merge in special your kids) bappy camping. Order 
interest dictionaries (like medical, legal, now, risk-free: (800) 872-9933. 
ec.) set up separate, custom dictionaries 

an 
times larger (and more helpful) than IDEL. 
the one you’re using now. You can look ‘ CIRCLE 331 ON READER SERVICE CARD 
up words progressively with the + key and get synonyms _ / m ah. se = 


and much more. 
RefSet includes the 300,000 
. ike j Yes. t want to improve my iting Start my Refe Lib put one 
of synonyms fast (just like in a paper thesaurus) _ ofthe folowing eats $59 cite Sister Polumie tacliile the 
so you can think your way to the right word. Right _, 









belps you go from achievement, to 
triumpb, to victory in seconds. At 


300,000 synonyms, it’s probably six Order now, risk-free: 


(800) 872-9933 






synonym Reference Thesaurus that 
* House Concise Dicnonary word list and the Reference Library Engine which lets 


| 





















own helpful references. As we add references (like | ‘Addie 
The World Almanac® next year), you can add references. City/State/Zip 
Add one, add them all. For only $49 each. | 


away. Synonym listings are categorized by you add additional references: PCM1287 | 
meaning and part of speech and even include | a i, a oa ay , 
antonyms. All of whicb varies your writing, CI Stedman's Medtcat Cl Black's Law Dictionary | 
making it more interesting. And better. Dicnonary word list _ word list | 
Add Unlimited References. NC Sel Gd and ag tial 
The “Reference Lib: tae eee bate | 
Engine” lets you see ceciial In CA add 7% Sales i Include $5 Shipping per order. re F | 
- CO SW disket 34" diskenes — 
ized dictionaries into your English / fi { 0 1 VISA Oo ic C OAMEX Ci Check/Money Order 
one for complete spelling in a a mre) cfr) D7 | 
single pass through your document. Name | 
It lets you add foreign words or create your Company Phone | 


| 330 Townsend, Suite 131 + San Francisco, CA 94107 + (800) 872: 9933 | 
Reference Software, 330 Townsend St , Surte 131, San Francisco, CA 94107. “Turbo thang or current RefSet owners call for upgrade info Random House, Black's Law, and Siedman’s are trademarks of Random 
House, Inc., West Publishing, Inc., and Willams & Wiliams respecnvely cae Sol ine, Rekorsoee EI and Reference Set are trademarks of Reference Software, Inc. © 1987 ‘Software, Inc. 












A GEM ofa a Dea 


Free Software from Genoa! For a limited time 
only, every SuperEGA HiRest™ card comes with 
a FREE copy of GEM Graph” —the popular 
business graphics package that normally retails 
for $249! 

What a combination—a quick, easy way to 
turn your spreadsheets and database files into 
stunning graphs, and SuperEGA HiRes‘, the 
only Multisync-compatible 16-color EGA card 
with 800 x 600 resolution! 

What can you do with the graphics card 
that brings you a full-page, readable display for 
Desktop Publishing? Run your spreadsheets in 
132 x 60 columns. Run most VGA applications. 


Run Ventura” Pagemaker," AutoCAD," Windows," 


and more—all in dazzling 800 x 600 resolution! 
Get in on Genoa’s GEM of a deal! For the dealer 

nearest you, contact: Genoa Systems Corpora- 

tion, 73 E. Trimble Road, San Jose, CA 95131 

FAX: 408-434-0997 Telex: 172319 

Telephone: 408-432-9090 


»Genoa 


SYSTEMS CORPORATION 


1 ATFST FXPORTS 
YEAR END FIGURES 


iad USA 
8 tunorr 
iad JAPAN 


Grain san Sugar t Tae 


Commodity Produced using GI M Graph 





Free GEM Graph Software with every 
purchase of a Super EGA HiRest card 
from Genoa! But hurry—offer expires 
March 31st! 


©1987 Genoa Systems Corporatvon 

Offer begins Ota Ud? afd lis ww Sper BGA HRs anal Stnper CN MIRA 
uperEGA Hi anal Supere Gh HiRes* are trademarks of Genoa Systems Corporation 
GEM Graph isa tradema ayaa Ne earch In Multsvnc—NEC hae Elebini, 
Ventura—Xerox ian, Corporation, AuloCAD—AutoDesk. Ine : 
Mere pen Pa 
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8 ADD-IN BOARDS 8 GLENN A. HART 


EGA PLUS CARDS: 


RES FOR 


MONTTORS 


BM'’s introduction of the PS/2 sys- 

tem has thrown the PC market into 

turmoil on several fronts. Compat- 
ible makers worry about the appeal of the 
new line and how they will coexist with it. 
Drive manufacturers must redesign for the 
new system's innovative cable-free con- 
struction. Multifunction board vendors 
need to adapt to the new Micro Channel 
bus. 

The video adapter category is similarly 
affected by IBM’s announcement of a 640 
by 480 (horizontal pixels by vertical lines) 
VGA standard using analog rather than 
TTL (transistor-to-transistor logic) moni- 
tors. Will the new IBM video adapters 
make obsolete all that has gone before? 
IBM sells the VGA board in original bus 
(PC/XT/AT) configuration for $595, and 
several third parties plan to clone the board 
by early next year. 


4 


They lack the abundant 
palette that IBM’s new Video 
Graphics Array standard 
offers, but EGA Plus cards 
can give you EGA 
resolution (640 by 480)— 
and they deliver it now. 
You don’t have to wait for 
Software that supports 
the VGA standard. 


Since 1984, IBM’s 640 by 350 EGA 
has become the de facto video standard for 
color graphics in the PC community. A 
slew of new boards are available that ex- 
tend the EGA standard to new heights of 
graphics and text resolution—resolutions 
of 640 by 480 and beyond. These are 
known as EGA Plus cards—plus for the 
better resolution they provide. In this re- 
view we look at the ATI EGA Wonder, 
Genoa SuperEGA, Genoa SuperEGA 
HiRes, NSI Smart EGA Plus, Paradise 
AutoSwitch EGA 480, PCG Photon 
MEGA, QDP VIVA 640/Msync, Quad- 
EGA ProSync, Sigma Designs EGA 480, 
STB Systems EGA Multi Res, Tatung 
Omnicard, Tecmar EGA Master 480 and 
800, Thomson EGA Ultra Version, Tseng 
Labs Eva/480, and Video-7 VEGA De- 
luxe. 

If you don't consider the 8514 adapter's 
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high-resolution options that are intended 
primarily for CAD, the basic 640 by 480 
VGA resolution doesn’t seem to offer 
much that’s more worthwhile than EGA 
Plus boards. All the EGA Plus boards test- 
ed here offer this resolution, and several go 
well beyond it. There’s also no difference 
in the number of colors that can be dis- 
played at one time, at least at this resolu- 
tion level. 

To help you evaluate whether these 
boards deserve a place in your system 
now, let’s review the history, the current 
situation, and what is on the horizon in PC 
color graphics. 


THE CGA STANDARD The original 
CGA standard, introduced back in the dark 
ages of 1981, was intended primarily for 
home and game use rather than for busi- 
ness. The coarse 8 by 8 character text cell 
and grainy color monitor more or less as- 
sured this role, since using a CGA system 
all day was (and is) a likely prescription for 
eyestrain and headache. Because resolu- 
tion was so poor, most users of text appli- 
cations were forced to use IBM’s text-only 
monochrome monitors. A number of high- 
end PCs had dual monitors for use with 
1-2-3—monochrome for worksheets and 
CGA for graphs. Although the system can 
produce a palette of 16 colors, CGA nor- 
mally offers only two groups of four colors 
each, and then only in a low-resolution 320 
by 200 graphics mode. The **high-resolu- 
tion’ 640 by 200 mode supports only two 
colors—normally black and white! 

Two third-party alternatives emerged to 
address these limitations. One did rather 
well, the other much less so. The Hercules 
monochrome system provides graphics in 
720 by 348 resolution on normal IBM TTL 
monochrome monitors. This reasonable 
resolution and the low cost of both the Her- 
cules card (and its later imitators) and the 
monochrome monitors were (and still are) 
appealing to a wide variety of users. The 
Hercules specifications have earned stan- 
dard status. The original Herc card still ex- 
ists, is still popular, and is now priced at an 
affordable $249. 

Anenhanced version of CGA from 
Plantronics fared less well. It was first of- 
fered on the Plantronics ColorPlus board, 
whose main enhancement was the ability 
to display the full 16-color spectrum at 











Performance Tests: 
EGA Plus Cards 


5] tet arte iol pickle sete vale 
EGA Plus cards. Generally, performance 
times for all cards were within fractions of 
seconds of one another on the Lines, Rec- 
tangles, and Scroil tests. In the Fill test the 
times varied by as much as 35 seconds. The 
Thomson EGA Ultra Version distinguished 
itself as the fastest EGA card overall. The 
STB Systems EGA Multi Res and the PCG 
Photon MEGA were not tested because a 
Microsoft Windows driver was not available 
for the products’ resolution. 


Performance Times 


(Times given in eeconds. Tests performed at 640 by 460 EGA resolution except where noted.) 


Lises 

Video-7 VEGA Deluxe 1.2 
QuadEGA ProSync* is 
Tatung Omnicard Li 
ATIEGA Wondar 1.2 

) TeenglabsEva480 1,2 
QDP VIVA 640/Msynct 1.2 
Paradize AutoSwitch EGA 480 1.2 
Genoa SuperEGA 1.2 

. Tecmar EGA Mester 800 1.3 

_GenoaSuperEGAHIRes 13 
‘Tecmar EGA Master 480 1.3 
SigmsDesignsEGA480 Un 
NSI Smart EGA Pius 1.2 

« ThomeonEGA UltraVersion =. —s1.1 


"650 by 480 reeclution. +648 by 480 resolution. 


maximum CGA-style resolution of 640 by 
200. The Plantronics methods were emu- 
lated by several third-party video adapter 
suppliers, and several of the boards tested 
here still offer Plantronics emulation. Not 
too many software developers support the 
Plantronics ColorPlus, though, and the 
emergence of EGA and more-powerful 
color standards have probably doomed the 
Plantronics system. 


THE EGA STANDARD In 1984 IBM 
announced two new video cards: the En- 
hanced Graphics Adapter (EGA) and the 
Professional Graphics Controller (PGC). 
For the first time, color text was read- 


Rectsngias —Serall Fill 
45 23.8 91.4 
45 23.6 91.4 
44 23.5 90.3 
44 22.9 a9.8 
4.2 22.3 84.9 
43 22.5 84.9 
4.2 21.4 83.9 
4.3 23.3 83.4 
43 23.0 83.4 
Ae x, 228. 83.4 
43 23.3 83.4 
43 23.1 83.4 
4.2 22.7 80.3 
28. 15.9. 56.1 


able. The EGA’s 640 by 350 resolution in 
16 simultaneous colors generated impres- 
sive graphics, at least in comparison to the 
CGA. EGA used a text box of 8 by 14 pix- 
els, nearing the 9 by | 4 resolution users got 
from their monochrome monitors and far 
superior to the 8 by 8 they got from CGA. 
IBM’s own EGA card came with only 64K 
bytes standard, and an additional 192K 
bytes of memory was necessary for full 
performance. The EGA standard uses a 
higher scanning frequency (16 MHz, as 
compared with the 14 MHz for CGA com- 
patibles), so a different monitor was re- 
quired as well. 

Another difficulty was limited emula- 
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Reiative Times 
{Video-7 VEGA Deluxe = 100) 


tion of the CGA standard. Software that 
accessed the CGA controller chip’s inter- 
nal registers directly often wouldn’t work 
on the EGA, which provided only BIOS- 
level compatibility that software develop- 
ers often bypassed for greater display 
speed or to perform some unusual! manipu- 
lations. 

The PGC is an expensive adapter offer- 
ing 640 by 480 resolution. This resolution 
is a popular format for CAD applications, 
in which the 4:3 aspect ratio provides what 
is called a square pixel, giving you circular 
circles and square squares. Several 640 by 
480 boards had achieved reasonable popu- 
larity in the CAD market, but the PGC 















Our performance tests for EGA cards are run in a Microsoft 

Windows (Version 1.03) environment under DOS on an 

6-MHz IBM Pricuand cen Cue RTE 

acters. Four Windows call routines—LineTwo, 

ScRoliwindow, and Filifiect—are used for the tests. Tho 

Lines test measures the time it takes to draw 100 random 
The 


Ao the width of the window in the upper-lef-hand comer of 

the ecreen and measures the time it takes to scroll to the right 
pixel by pixel, down pixel by pixel, and diagonatty to the upper 
left pixel by pixel. The Fill test measures the time it takes to fill 
the window 512 times with a color. 





adapter suffers from very slow perfor- 
mance as well as high cost. IBM’s PGC 
sells for about $3,000; the Professional 
Graphics Display for about $1,300. 

If the PGC never caught on as a stan- 
dard, the EGA certainly did. The process 
was slow, though, and it took a year or 
more before a large body of EGA-compat- 
ible software appeared. Perhaps the major 
impetus was the development by a compa- 
ny named Chips and Technologies of a 
four-chip set that offered all the abilities of 
IBM’s own EGA card, as well as Hercules 
graphics emulation. Even with a full com- 
plement of 256K bytes of video RAM, 
adapters using the Chips and Technologies 

















































parts entered the market at a much lower 
cost than that of the IBM EGA. Since then, 
several other manufacturers, including 
Tseng, Paradise, NSI, and Genoa, have 
also designed their own proprietary EGA 
chip sets, and today you can buy 256K- 
byte EGA boards for street prices that 
range from $200 to $400. 


EGAPLUS Two things led to the devel- 
opment of the video adapters reviewed 
here. NEC introduced the MultiSync mon- 
itor, a color monitor that automatically ad- 
justs its horizontal synchronization over a 
wide range to match the rate of the adapter 
card driving the monitor. The MultiSync 
can handle CGA, EGA, and even PGC 
adapters, in both digital (TTL) and analog 
modes. In fact, its specifications are far 
better than even the 640 by 480 that PGC 
requires; the NEC is rated up to 800 by 560 
resolution. Several other vendors have re- 
leased monitors with multiple-scan-rate 
capabilities, including Sony, Thomson, 
Princeton Graphics, Taxan, and others. In 
some cases, they even outperform the pio- 
neer NEC. The Sony Multiscan, for exam- 
ple, can display up to 900 by 600. 

At the same time, adapter designers de- 
termined that providing resolutions higher 
than the standard EGA 640 by 350 wasn’t 
all that difficult. For the most part, chang- 
ing an on-board crystal and modifying the 
ROM BIOS to accommodate new video 
modes was all that was necessary. 

The first boards to exploit these events 
offered the 640 by 480 resolution of IBM’s 
PGC, but with 640 by 350 EGA compati- 
bility. Several now offer 752 by 410, anda 
few extend the multiscanning-type moni- 
tors to their limits with 800 by 600 resolu- 
tion. A few less-common intermediate res- 
olutions are available, too. 

Another advantage of such boards is 
their improved text capabilities. With 
more pixels to work with, the basic charac- 
ter cell can be more dense and, therefore, 
more readable. Character cells contained 
as many as 9 by 14 pixels, versus EGA’s 8 
by 14, CGA’s 8 by 8, and monochrome’s 
9 by 14. They can also display either more 
columns, more rows, or both. Displaying 
more characters makes each one smaller 
but can be extremely useful for spread- 
sheets and some word processing chores. 

While there are distinct differences in 
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the various EGA Plus cards, they are, in 
many ways, cut from similar cloth. All of- 
fer the full 256K bytes of video RAM, 
IBM’s mysterious feature connector, and 
CGA, MDA, and Hercules emulation. All 
offer 640 by 480 resolution in addition to 
the normal 640 by 350 modes, in 16 col- 
ors, through a multiple-scan-rate digital 
monitor. 


PS2 VIDEO Just as EGA Plus boards 
were becoming available from many ven- 
dors, IBM introduced three new video 
standards with the PS/2 line. The MCGA 
(Multicolor Graphics Array) is used only 
in the low-end Model 30; the VGA (Video 
Graphics Array) is built into the mother- 
board of the Models 50, 60, and 80; and 
the 8514/A is a high-resolution standard 
that’s available as an add-in board for the 
same three models. IBM will be marketing 
a $595 standalone version of the VGA for 
owners of non-PS/2 computers as well. 

The VGA standard employs 256K 
bytes of video RAM, the same as most 
EGA adapters. Several new display modes 
are available, including the 320 by 200 
256-color mode, 640 by 200 in either 2 or 
16 colors, 640 by 350 in 16 colors and 640 
by 480 in either 2 or 16 colors. The charac- 
ter cell is 9 by 16, which provides highly 
legible text. 

The Model 30 stands apart from the 
other PS/2 series computers in several re- 
spects, including its video capabilities. 
The Model 30 MCGA video system is 
based on the low-resolution CGA standard 
introduced with the original PC years ago. 
It includes one 640 by 480 graphics mode, 
but its 64K video RAM limits this mode to 
only two colors. It does include a new 320 
by 200 mode with 256 colors from a pal- 
ette of 256,000 colors, and text characters 
are displayed in an 8 by 16 cell. The worst 
aspect of this standard is the lack of EGA 
compatibility. Until software developers 
offer specially modified versions, MCGA 
users are stuck with CGA resolution. 

The highest resolution announced for 
the PS/2 is the 8514's | 024 by 768. The 
basic 8514/A add-in board provides 16 
colors. You can also add a memory expan- 
sion kit that ups the color choices to 256 
colors from the 256,000 color palette in ei- 
ther 640 by 480 or the full 1,024 by 768 
modes. The 8514 adapter with the memory 


expansion kit costs $1,820, and IBM’s 
8514 monitor drives the total video cost to 
over $3,100. While this seems like a lot of 
money, it actually is quite competitive 
with third party 1,024 by 768, CAD-ori- 
ented display systems. 

There are several wrinkles to the new 
standards. All require use of an analog 
monitor to display the fine shadings of col- 
or that can be displayed. There are also dif- 
ferences in the vertical synchronization 
rates. The 480-line modes use the normal 
60-Hz vertical sync rate, but the 350- and 
400-line modes operate at 70 Hz. Some 
multiple-scan-rate monitors can handle 
this vertical sync rate. NEC says its Multi- 
Sync is compatible with VGA. The ability 
of others to handle VGA is questionable. 


= One advantage of 
EGA Plus is downward 
compatibility to the CGA 
and Hercules standards. 
Several of the boards 


provide this in hardware. 


WHITHER EGA PLUS? Where does 
the introduction of the VGA standards 
leave EGA Plus boards? It depends on 
your personal needs, how quickly VGA- 
supported software appears, and the pace 
of hardware development. 

One potential advantage of EGA Plus is 
downward compatibility to the CGA and 
Hercules standards. Several of the boards 
provide this in hardware, allowing pro- 
grams that bypass the video BIOS to oper- 
ate correctly. IBM’s VGA ignores Hercu- 
les graphics modes entirely, and both 
CGA and EGA emulation is performed in 
software. How compatible it will be re- 
mains to be seen. 

On the other hand, the EGA Plus 
boards require customized drivers for the 
relatively limited number of software ap- 
plications supported in 640 by 480 or high- 
er resolution. Most boards will support 





Windows, AutoCAD, and 1-2-3. Programs 
that don’t support EGA Plus will fall back 
to EGA. Just as no special drivers are re- 
quired for standard 640 by 350 EGA be- 
cause so many programs provide EGA 
support directly, it is likely that over time 
VGA drivers will be incorporated into 
most software. 

The ‘‘over-time”’ phrase is likely to be 
significant. There is little software avail- 
able yet that supports VGA. It probably 
won't take anywhere near as long for VGA 
support as it did for EGA, but most observ- 
ers feel it will still take at least a year (some 
say 2 years) before VGA support is wide- 
spread. 

On the hardware side, there appears to 
be a rapid push for the third-party video 
adapter vendors to support the VGA stan- 
dard. Several of the boards we tested al- 
ready offer some VGA compatibility 
through special drivers that support VGA 
BIOS calls, but they cannot drive VGA 
monitors. They can provide 640 by 480 
VGA resolution in up to 16 colors ona dig- 
ital multiple-scan-rate monitor, but they 
will not support the 256-color, 320 by 200 
VGA mode. Since the current hardware 
doesn’t have bidirectional video registers 
like the VGA, the EGA Plus boards will 
fail when and if any software starts to make 
use of this feature. 

Video chip designers such as Tseng and 
Paradise have already announced VGA- 
compatible chip sets, and Chips and Tech- 
nologies and others are known to be devel- 
oping VGA sets too. The first boards 
incorporating these new chip sets should 
be available this fall, with many more ap- 
pearing early next year. 


VGA BANDWAGON Product life-cycles 
in the video adapter arena are shortening to 
only 3 to 6 months. Competitive pressures 
are forcing the board manufacturers to 
jump on the VGA standard quickly, per- 
haps in the absence of any real need or con- 
sumer demand in the marketplace. 

At the same time, boards based on the 
Intel 82786 and Texas Instruments 34010 
graphics coprocessors are finally reaching 
the market. Either of these advanced chips 
can provide significant performance ad- 
vantages, albeit at greater cost. 

Overall, then, the video adapter catego- 
ty is clearly in a state of flux, driven by a 
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THE 
IMPROVED 
VGA 


Extending across barriers of 
graphics incompatabilities, ATI 
introduces a VGA improved 
performance card — VIP. 

VIP deiivers the IBM PS/2 VGA 
standard toiBM PC/ XT/AT and 
Modei/30 users, providing an 
upgrade path to the 
outstanding worid of VGA 
graphics. 


| Totaily compatibie with the ATI 


EGA WONDER, users have the 
unique abiiity todispiay EGA, 
Coior/Graphics and Hercuies 


» software on monochrome, RGB 


and EGA monitors. | 

* Compatibie to iBM Video 
Graphics Array (VGA). Aii 17 
modes. 

¢ Runs EGA/CGA/Hercules & 
132 column software on IBM 
PS/2 Analog’, Multisync, 
EGA, RGB, TTL monochrome, 
PC Portabie, Compaq 
Portabie? monitors. 
* Softsense automatic mode 
switching. | 

* Automatic analog monitor 
detection. | — 

¢ High resolution 800 x 560 

graphics for Muitisync 

monitors with drivers 

suppiied for Windows, Gem, 

Ventura, Autocad, 





Cali today at (416) 756-0711 for 
more information. | 
U {22colume not svaabieon 1M PS/2 Analog 
s "Compog via optional Compaq Expansion Modula 
psre, modelo, viDED GRAPHICS 


TECHNOLOGIES INC. 
Technology you can Trust. : 
[ATU Techaslogies Ihe. 371 Viton Porn we | easborough. Care, Can d 
MIW 382 hh (alehTShOT1 Thies. Cetaenag pe (pin fee-or2o 
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Leading '386 technology at an affordable price. 


® 16MHz, 8MHz, 6MHz, 4.77MHz Processing » One-Yeer Werrenty 
Speed, Software Selectable ® Phoenix BIOS 

© 80386 Processor *° 1MB RAM 

® Rates 18.0 on Norton's Si Benchmark Test »* 200 Watt Power Supply 

© 5060, 5151, or 101-Key Enhanced © 1.2MB Floppy Drive 
Keyboard (Your Choice) 

® Clock/Calendar w/Battery Back-up 
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Now we're offering our popular Standard-286/12 system at a 
lower price, with zero wait state technology. 


® 6MH2-12MHz Switch Selectable Speed ° Phoenix BIOS 
* 0 Wait State ® 200 Watt Power Supp 
® 80286 Processor ® 1MB RAM 


® Retes 15.3 on Norton’s SI Benchmerk Test ° 1.2MB Floppy Drive 
* 5060, 5151, or 101-Key Enhenced 
Keyboard (Your Choice) 
© Clock/Calendar w/Battery Beck-up 
© One-Yeer Warranty 
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* 6MHz/10MHz Speed 


° Phoenix BIOS Phoenix BIOS « 

° intel 80286 Intel 80286 « 

*® 200 Watt Power 200 Watt Power « 
Supply Editor's Choice Supply 

© Clock/Caiendar February 18,1987  Clock/Calendar 


wiBettery Beck-up 
© 1.2MB Floppy Drive 
e 512KB RAM 
© Dual Floppy/Hard Disk 
Controller 


Keyboard (Your Choice) 


RAAF 
‘OD! 








Personal Computer Products” | 


12303-G Technology Austin, TX. 78727 





¢ 5060, 5151, or 101-Key Enhanced 


6MHz/8MHz Speed « 


wiBattery Back-up 
1.2MB Fioppy Drive « 
512KB RAM 
5060, 5151, or 101-Key © 
Enhanced Keyboard 
(Your Choice) 
O Wait State © 
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Call Toll Free: 
800-531-5475 
Tech Support In Texas Call 
800-527-3125 800-666-1872 
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fParaar Ctartar Kit 


Featuring The 


EpsonLx-800 


Printer 


Fe atroringnm The 


Computer-286/10MHz system with Intel 80286 processor (with 
switch-selectable 8MHz or 10MHz processing speed), Phoenix 
ROM BIOS, 512KB RAM, (expandable to 1MB on motherboard), 8 
expension slots, 200 wett power supply, 1.2MB floppy drive, 5060 
style keyboard, duel floppy/herd drive controller, clock/calendar 
with battery backup. 


Monographics Video-High resolution (750 x 350) amber 
monochrome monitor with 12" display screen, monochrome 
graphics cerd with perellei port. 

Hard Drive-seagate ST-225 herd drive, 65mseccess time. 


Printer-Epson LX-800 with dreft (150-180 CPS) or Near Letter 
Quality printing, multiple typestyles, Epson Charecter Graphics 
6et, dot graphics capability. 


Software-Proteesionel Zen Softwere, 6 totelly Integrated 
sotiwere package: Zen Word, Zen Celc end Zen Link. 

MS-DOS 3.21 end GW BASIC elso are Included. 
Accessories-200 sheets continuous-form paper, printercable, 
end 10 blenk diskettes. 
Profess) anal Ctra rter 
he EGA high TORIC ag node mentor an! SNNANOSS CApTUCA 
adapter card. 
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Computer-iam compatible Stendard Turbo/10 computer with 
8088 processor, keyboard-selecteble 4.77MHz or 10MHz, 640KB 
RAM, helf-height 360KB floppy drive, floppy drive controller, 
135 wett power supply, 5060-style keyboard end herdware 
resetcircult. 

Monographics Video-High resolution (750 x 350) ember 
monochrome monitor with 12” display screen, monochrome 
graphics card with parallel port. 

Printer-Epson LX-800 with draft (150-180 CPS) or Neer Letter 
Quality printing, multiple typestyles, Epson Character Graphics 
set, dot graphics capability. 

Software-Proteesionel Zen Softwere, a totelly Integrated 
sottware packege: Zen Word, Zen Calc end Zen Link. 

MS-DOS 3.21 endGW BASIC alsoare included. 
Accessories-200 sheets continuous-form paper, printer cable, 
and 10 blank diskettes. 


CaraarCtartar KI CCA 


14” EGA high tesolslion ootur mot hued enhancet graphics 
adapter card. 
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Keyboard selectable 
4.77MHz-10MHz processing speed 
AT-style keyboard 
640KB random-accees memory Included 
Elght expension slots 
Intel 8088 processor 
One 360KB half-height diskette 
drive with diskette drive controller 
System reset button 
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Call Toll Free: 
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Keyboard selectable 
4.77MH2z-8MHz processing speed 
AT-style keyboard 

256KB rendom-eccese memory 
expendable to 640K on motherboard 
Eight expension slots 

Intel 8088 processor 

One 360KB half-height diskette 
drive with diskette drive controller 


APM 
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MonoGraphics Card 

Text Mode 80Col. x 25 Samsung 

Characters, Graphics 12” Flat Screen EGACard EGA Monitor 

Mode 720 x 348 Pixels WIth Tilt & 640 x 350 Pixels, 14” High 

Parallel Port ....... $65 Swivel Base........ $95 256KB Display RAM $1 49 Resolution...... $349 














Mono Combo “277222"'=:,. $139| |EGA Combo "A%,, 
== pa | ea, as =a = = , 
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wiParaiteiPort..... POD coamonitor,... P10 


CGA Combo siithontor 








MFG 
384KB RAM, Parallel Port, Clock/Calendar, 


Game Port, Serial Port, and Software for $1 2 5 
Bon Coane. 












CHARGE CARD @ 206 


1200 Baud 
Standard Brand $89 


1200 Baud Everex. . $99 
2400 Baud Everex. . $189 






150 Watt 
Inte! 80286 Processing ULICSA Listed. . $69 
Power For 5 
The PC 200 Watt....... 


1200 Baud 
Fulty Compatible. . . 


2400 Baud 















ATUO 
Serlal & Parallel Port $59 
PCHO 
AlsohasaClock/ 
Calendar & Game Port $65 







UpTo1.5MB MEM-576widK...... $35 
Memory Expansion, EMSPCWwI0K....... $99 


Serial & Parallel Port 
forlBMAT® .. woxd139 | | EMSAT Wik 





No Surcherge For f > a Ses 8 Bi | 2 | 

MasterCard of VISA Fortune 1000 | 

Purchase Orders Welcome 

Warranty Work Requires Proof- 

SURE c hapsiane Return Personal Computer Products” =f 
—Sa ah Supa in Texas Cal 


12303-G Technology Blvd. Austin, TX 78727 800-527-3125 800-686-1872 


ForAT® and Compatibles 


# One Year Warranty 


* 28ms Average Seek Time 
* Linear Voice Coll Closed Loop 


Servo System 
® Whitney Technology 
And Sliders 


 Fail-Safe Automatic Actuator Lock 
* Low Power-14 Watt Standby Power 


ASBMB... cc ccccceceesee $969 
7IMB........00-200022 $799 


Tape Backups 


* Easy Installation 
* Unattended Backups 


* Image Or File-By-File Backups 


* Rugged Tape Cartidges 


« Multiple Tapes For Unlimited Backups 


20MB Internal (for PC’s) 
60MB Internal (for AT’s) 
60MB External (for AT’s)...... 


NEC MultiSync 
Monitor 
Adjusts horizontal 
frequency, up to 800 x 560 
resolution, supports TTL 


and analog Inputs, 13” 
display. 


$559 


Vega EGA Deluxe 


Compatible with IBM EGA, 


256K B of display RAM... . 


Add 2% per order for shipping snd handiing (minimum $2) Atiretum ilems must be accompanied by s Retum Authorization number, caltour 
tachnical supporticustomer service department. Prices sre subject to change, Tsxas residonts please add 74 % sales tax. Canadian residents add 


duty tax 


Ws are dedicated to providing the professional service you require to keep your business running smoothly We accapt purchase orders on aNet 


ORCHID 


Tiny Turbo 286 


© Uses 80286 Processor 

* Keeps 8088 inSystem 

© Processor Selectabie To 
Insure 100% Compatibility 

© Optional 80287 Numeric 
Processor 


$359 


$369 


Quality 
Hard Disk Drives 


FREE 
With Every Hard Drive 
and FlashCard 


E FULLER 


* Easy touse 
Back up and restores files 
® Incremental backup 
* Menu-driven or use 
from DOS 


CQWESTLAKE DATA 
360KB 
Floppy Drives 


360KB Floppy 
forPC’s 

Black Faceplate 
360KB Floppy 
forAT’s 

Gray Faceplate 


For PC and Compatibles 


« Western Digits! Controller 

« Cables 

* Mounting Hardware 

« Complete Illustrated Installation 
Manual 


2OMB........necccneeee 9219 
40MB Price Breakthrough. $399 


For Compaq Computers 


* 3%" Shock-mounted Drive 
« Cables 
* Mounting Hardware 


20MB....... $359 


FlashCards 
20MB & 30MB 
Hard Cards 


Editor's Choice 


* Western Digital Controiler 
* Boots From FlashCard 

* One Year Warranty 

¢ installs in Minutes 

* Shock Mounted 

* 3¥2" Hard Disk 


FlashCard-20..........6- $319 
FlashCard-30.......c0002 $309 


SixPakPlus 384k RAM. 


Serial, Parallel Port 
Clock/Galendar. ........ 


AST Advantage 128kB 
Serial, Paraflel Port 


AST a oa eg 256KB 
For Tha lBM PC, . 


At CompuAdd Our Fine Printis in Your Favor: 
Weolfer tha best service snd support avaliabis in the mail order industry, soyou can purchase with confidence: 
® FREE one-year warranty 
® FREE one year of technical phone support 


We accept MasterCard, VISA, money orders, certitied chocks. personal checks (please allow 10 days for processing), CODs ($50 minimum orden, 
company and institutional purchase orders, and wire transfers 


« FREE 
© FREE credit card ordering—nosurcharge 


30-day money-back guarantee 


Corporate and institutional Accounts 


80287-8 (8MHz). 
80287-8(8MHz)... 
Abova Board/AT 


$189 
. a9 
. peng 


Call Toll Free: 
800-531-5475 
ies) 


A inTexee Coa 
500-527-3125 %12-250-5541 


Terms basis withs minimum purchase of $50 We provides full-time technical staff to answer your questions and make fast repairs if needed Cail 


uB today We Make Your Job Easier. 


CompuAdd is sn established leader in the computer industry— We offer superior, prices, praducls, customer support, and service! 
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@ EGA PLUS CARDS 





combination of marketing and technical 
factors. The choices open to you in a few 
months will be broader in terms of resolu- 
tion capabilities, monitor compatibility, 
adherence to the various standards, perfor- 
mance, and price. 

Does this mean you should hold off 
from purchasing EGA Plus systems re- 
viewed here? Put simply, we don’t think 
so. The EGA Plus boards are solid per- 
formers with excellent features that sell for 
very reasonable prices. They are time- 
niche products that will provide a lot of 
value within the next year. It will be a long 
time before VGA software is common- 
place, and even then the new standard 
doesn’t offer much of an improvement 
over EGA Plus. However, if you are look- 
ing into buying a new multiple-scan rate 
monitor soon, it is crucial that you consid- 
er whether it supports analog or digital 
(ITL) signals (see ‘Behind the Screens: 
EGA and Multiscan Monitors,”” PC Mag- 
azine, Volume 6 Number 6). 


ATI TECHNOLOGIES 
ATIEGA Wonder 


ATI Technologies’ EGA Wonder, which 
lists for $399, is getting tremendous atten- 
tion with its claim to run EGA, CGA, Her- 
cules, and MDA software on any monitor: 
EGA, NEC MultiSync, standard RGB, 
25-KHz color (a special monitor type suit- 
able for a few uncommon video cards), 
TTL monochrome, and composite. There 
is a definite allure to EGA high-resolution 
on inexpensive monitors, especially if you 
would like to avoid the costs of moving up. 

The ATI EGA Wonder performs these 
miracles with several tricks. On a normal 


! 
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ATIEGA Wonder 

ATI Technologies 

3761 Victoria Park Ave. 

Scarborough, Ontario 

Canada MIW 382 

{416) 756-071 

List Price: $399 

In Short: Tremendous flexibility and low 
cost. The 800 by 560 mode suffers from ex- 
cessive flicker, and text performance is slow. 
CIRCLE 618 ON READER SERVICE CARD 















ATI Technologies claims its EGA Wonder can run EGA, CGA, Hercules, and MDA software on 
any monitor. A $99 interface (right) is available for installation in a Compag portable. 


(non-EGA) RGB monitor or a composite 
monitor, EGA and Hercules software is in- 
terlaced to allow the higher resolutions, 
and the full 64-color palette is retained. 
ATI doesn’t hide the fact that interlacing 
results in serious flicker, since scanning a 
200-line screen twice to simulate a 400- 
line monitor means that each image is dis- 
played only 30 times a second instead of 
60. The company suggests using a long- 
persistence phosphor or an antiglare or po- 
larized screen filter, claiming that this can 
reduce the flicker problem 70 to 100 per- 
cent. 

Ona TTL monochrome monitor, EGA 
and CGA software is converted into 
shades of gray. The full screen is used, un- 
like some similar cards that display the im- 
age on only a portion of the screen. 

The EGA Wonder auto-switches be- 
tween color and monochrome modes. A 
utility named SuperSwitch lets you change 
between software written for color and 
monochrome standards without changing 
monitors and without resetting the hard- 
ware switches. 

While these are impressive capabilities, 
even with the trade-offs involved, here we 
are interested in the EGA Wonder’s ability 
to display 640 by 480, 752 by 410 and 800 
by 560 resolution on MultiSync-type mon- 
itors. With such monitors, the EGA Won- 
der displays normal CGA software with 8 
by 14 characters, and OGA graphics are 
double-scanned. The newest version of the 
card also includes support for VGA mode 
11 (640 by 480, 2 colors) and VGA mode 
12 (640 by 480, 16 colors), but not for the 








256-color 320 by 200 mode 13. 

The EGA Wonder is a half-length card 
based on the standard Chips and Technol- 
ogies four-chip EGA set. It was a plug-in- 
and-run proposition in our test AT, and 
ATI’s manual was clear and to the point. 
In addition to a composite output (which 
most of the boards we tested didn’t have), 
even an RF output is provided. We’re 
hard-pressed to see why someone would 
buy acard like the EGA Wonder and then 
connect it toa TV set, though. 

ATI offers a special $99 interface for 
installing the EGA Wonder in a Compaq 
portable that attaches to the feature con- 
nector on the EGA Wonder. The combina- 
tion then replaces the Compag’s own vid- 
eo controller. 


DIVERSE SOFTWARE ATI supplies a 
comprehensive selection of applications 
software drivers, including GEM and Ven- 
tura Publisher, as well as instructions for 
using the EGA Wonder with WordStar 
and WordPerfect in 132-column mode. 
The /-2-3 text driver provides 132 by 44, 
but that’s all. This is somewhat less flexi- 
ble than the various text configurations 
supplied with some boards. 

AutoCAD ADI drivers for 640 by 480, 
752 by 410, and 800 by 560 were included 
with our sample board. This flexibility is 
welcome, but we had a problem with the 
highest-resolution version. The NEC 
MultiSync in our test rig wouldn’t lock to 
the high-resolution image. We had to tum 
the vertical hold all the way to one end of 
its rotation, and then adjust the vertical and 


Photographs: Thos O'Connor 


PC MAGAZINE js Bee 22, 1987 
lo 


Introducing 
True Blue 


VGA 
Compatibility 





nteed. 


heres a lot of talk these 
days about the new IBM 
VGA graphics standard. 
Outside of Big Blue itself, 
much of it is just that. Talk. 

The truth is that until now, 
no one has come up with 
add-in graphics boards that are 
100% VGA compatible. Despite 
many claims to the contrary. 

You see, to get true Blue 
VGA compatibility you need to 
start at the chip level. Not just 
the software level. Otherwise 
any programs written for true 
VGA could leave you staring 
at a very blank screen. 

If you'd like to eliminate 
100% of the risk in upgrading 
toVGA, a call to Paradise is 
in order. 

We'd like to introduce you 
to Paradise VGA Plus™ The first 
100% VGA compatible graphics 
board. And the only VGA board 
that’s guaranteed" to be true 
Blue. All the way down to 
the chips. 

What it means to you is 
the absolute assurance that 
you can plug PS/2 graphics 
“into your XTs, ATs and 
compatibles, And that 
any software written for 

PS/2s — now or in the 








future — will work just fine. 

We like to think of it as 
no-risk VGA. 

You should think of it as 
the best way to get all the 
benefits of VGA. Like better 
resolution than anything 
you ve ever seen before. A 
132-column mode to make 
working with spreadsheets 
smoother. And support for 
IBM compatible analog and 
multisynch type monitors. 

All for the price of an EGA 
board. 


With Paradise VGA Plus, 
we've also protected your 
past and future software 
investments. Its completely 
compatible with all previous 
video statrdards — CGA, MDA, 
Hercules, EGA and MCGA. 


Paradise VGA Plus gives you 256 glorious colors. 
All true Blue. 


And for even more protection, 
well give you the fastest 
service in the business. In the 


rare event that you have a 
problem with any Paradise 
VGA Plus board, we'll replace it 
in 48 hours or less. 

Just the kind of support you'd 
expect from the worlds largest 
supplier of add-in video con- 
troller boards and chip sets. 

So find out how 
to give your PCs 


Paradise VGA Plus 
is backed by the 
industry’ only 3-year 










Paradise : 
today at (415) 
468-6692. You'll 
discover a whole 
new world of graphics. 
We guarantee it. 


/ PARADISE. 


AWestern Digital Company. 


Paradise Systems, Inc. 
99 South Hill Drive 
Brishane, CA 94005. 
(415) 468-6692. 


“During the Warranty Penod, if any VGA compatible software 
fils to run on an [BM PC, XT, or AT system with either the 
PARADISE VGA Plus or the PARADISE VGA Professional card, 
but will run on the same IBM PC, XT, or AT system with an 
TBM PS/2 Display Adapter, and without anv additional 

video controller cards, Paradtse will replace the board with 
‘one that runs the software, or refund your money 


‘© 1987 Paradise Systems, inc. 

IBM, Personal Computer AT'and XT and Personal System/2 
are trademarks of Intemational Business Machines, Corp 
Paradise VGA Plus is a trademark of Paradise Systems. Inc. 
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horizontal size and position controls to cor- 
rectly display the text command area at the 
bottom of the screen. In addition, we had 
to fiddle the vertical hold to return to the 
main text menu when leaving the drawing 
editor in high resolution. We did not expe- 
rience any of these difficulties when we 
tried the EGA Wonder with a Sony Multis- 
can monitor. 

The biggest problem with the 800 by 
560 mode is that the ATI Wonder Card re- 
duced the vertical scanning rate to only 49 
Hz. This causes serious flicker. A few of 
the other EGA Plus boards we tested man- 
age 800 by 560 or 800 by 600 without re- 
ducing the vertical scan rate. They were 
able to provide this high resolution without 
the horrible flicker. 

ATI supplies Microsoft Windows driv- 
ers in 640 by 480, 752 by 410, and 800 by 
560 resolution. The installation instruc- 
tions were misleading, telling us to select 
an incorrect option to choose the ATI driv- 
er while setting up Windows. When we ig- 
nored the instructions and used some com- 
mon sense, the drivers worked. As with 
AutoCAD, the flicker in the 800 by 560 
resolution was unacceptable. If anything, 
it was worse in Windows. Most users con- 
figure Windows with dark text on light 
backgrounds, and the light expanses exag- 
gerate the flickering more vividly than the 
light on dark normally used in AutoCAD. 
We had no trouble, though, with either the 
752 by 410 or 640 by 480 Windows driv- 
ers. Both looked good. 

The EGA Wonder was the slowest 
board tested on our PC Labs TTY and 
TTY with Scrolling performance tests. 
Performance on our many other tests was 
more or less middle of the road, perhaps a 
bit toward the slow end of the pack. There 
have been reports of problems with the 
board’s attempts to do so much with CGA 
and monochrome monitors, but we didn’t 
test these modes and had no problems with 
what we did test, other than the flicker in 
800 by 560 mode. 

With the EGA Wonder’s $399 price, 
you can safely ignore the unusable 800 by 
560 flicker show and remind yourself that 
the board offers 640 by 480 and 752 by 410 
resolution for quite a bit less than most of 
the others you'll find in this review. Also, 
you get a generous assortment of applica- 
tions drivers. 


GENOA SYSTEMS CORP. 


Genoa SuperEGA 


Genoa Systems Corp., a company that is 
well known as a manufacturer of PC add- 
in boards, produced an average board in its 
SuperEGA. 

The Genoa SuperEGA, which lists for 
$499, uses Genoa’s own proprietary chip 
set and BIOS. The chips include hardware 
circuitry to manage CGA, MDA, and Her- 
cules emulations. The card itself is a well- 
constructed half-length board, with con- 
figuration switches accessible through an 
opening in the backplane. Installation is 
straightforward. 

The SuperEGA's screen mode selec- 
tion program is attractive and flexible. 
You can choose from a variety of text lay- 
outs, including 80 characters by either 60 
or 66 lines and 132 columns by 25, 29, 32, 
or 44 lines. These modes work with DOS, 
using the full screen instead of just 25 
lines, which was often not the case with the 
boards we reviewed. Four colorful win- 
dows segment the available modes, mak- 
ing it easy to evaluate and choose the avail- 


| 


able options. One useful option is double- 
scanning CGA programs that provide a 
more seamless and attractive display. 

The SuperEGA also lets you bypass 
normal DOS start-up procedures to boot 
games. The board resets when you reset 
your computer (unlike some other boards 
that maintain their current settings through 
aboot). However, you can set the mode re- 
quired by the game (EGA, CGA, MDA, 
or double-scanned CGA) and directly boot 
the game floppy disk without resetting the 
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Genoa SuperEGA 

Genoa Systems Corp. 

73 East Tamble Rd. 

San Jose, CA 95131 

(408) 432-9090 

List Price: $499 

In Short: Unexciting board with muddle-of- 
the-road performance and no price advan- 
tages, 
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Configuration switches on Genoa’ s SuperEGA are accessible through an opening in the 
backplane. The board uses Genoa's own proprietary chip set and BIOS. 
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system, which accomplishes the same ob- 
jective. 

Drivers for GEM and Ventura Publish- 
er offer an interesting and attractive 640 by 
528 resolution. Along with the famitiar 
Microsoft Windows, AutoCAD, and 1-2-3 
drivers, you also get a Framework If driv- 
er. The Windows driver for 640 by 480 res- 
olution installed as specified and worked 
fine. 

The SuperEGA includes the same nifty 
AutoCAD Creative Logic ADI driver as 
several other boards tested. It lets you save 
a view of two-thirds of the screen or so and 
tecall it into a small window that you can 
position in any of the four corners of the 
main display area. You can also scroll and 
pan the image in the small view window. 
On our perfromance tests, the SuperEGA 
performed solidly in the middle. 

A reputable product from a respected 
source, the SuperEGA is a little difficult to 
get excited about. It performs acceptably, 
but at $499 it’s not particularly a bargain. 


GENOA SYSTEMS CORP. 
Genoa SuperEGA 
HiRes 


The better multiple-scan-rate monitors are 
capable of displaying up to 800 by 600 or 
so. Video adapters that can generate such 
high resolution and maintain EGA, CGA, 
MDA, and Hercules compatibility are few 
and far between, though. One such card is 
Genoa System Corp.’s SuperEGA HiRes. 

The Genoa SuperEGA HiRes, which 
lists for $599, is distinguished from Genoa 
Systems’ standard SuperEGA by a 
39,000/26.824-MHz crystal, in compari- 
son with the standard board’s 26.824 
MHz. The ROM BIOS is different too. 
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Genoa SuperEGA HiRes 
Genoa Systems Corp. 
73 E. Trimble Rd. 


San Jose, CA 95131 

(408) 432-9090 

List Price: $599 

In Short: Rock-sohid, detailed displays at 
800 by 600 set this board apart from the pack. 
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The Genoa SuperEGA HiRes, which lists for $599, can achieve a high, 800 by 600 resolution. The 
board is EGA, CGA, MDA, and Hercules compatibile. 


These differences probably account forthe | and windowing functions don’t work at 


HiRes’s ability to operate at the higher fre- 
quencies demanded by the higher-resolu- 
tion on-screen display. 

Otherwise, the two Genoa high-resolu- 
tion boards are similar. 

The manual is also similar. It mentions 
the 800 by 600 mode a couple of times and 
gives better explanations for the applica- 
tions software drivers. Genoa includes 
drivers for AutoCAD; GEM at 800 by 600, 
640 by 528, or 640 by 580; Microsoft Win- 
dows at 640 by 480 or 800 by 600; /-2-3; 
Framework II at 800 by 600 or 640 by 480; 
and Ventura Publisher at 800 by 600 or 
640 by 480. Instructions for patching 
WordStar, Version 4.0, and WordPerfect, 
Version 4.1, are also provided. 

The high-resolution 800 by 600 mode 
performed well on our performance tests. 
Vertical scanning was not reduced as it 
was on the ATI-based boards, so there was 
no increase in flicker. The displays in Win- 
dows and AutoCAD at 800 by 600 were 
solid on the Sony Multiscan we used for 
the test. 

Two versions of the Creative Logic 
ADI driver for AutoCAD were provided, 
one Tor 640 by 400 and the other for 800 by 
600. Unfortunately, the view save/restore 





800 by 600. This isn’t an oversight. So 
many pixels are used at 800 by 600 that 
there simply isn’t sufficient video RAM to 
do the job (all the boards we tested had the 
full complement of 256K bytes of video 


The HiRes version comes with the 
same excellent Genoa setup utility sup- 
plied with the standard 640 by 480 board. 
Three high-resolution text modes, in addi- 
tion to the 80 by 60 and 80 by 66, are avail- 
able. A 94 by 29 mode wouldn’t work for 
us, but we found the 100 by 75 and 114 by 
60 modes quite legible. All these modes 
work directly with DOS, with full-screen 
scrolling. These dense text modes would 
be especially appropriate with one of the 
new 16-inch or 19-inch multiple-scan-rate 
monitors. Our Sony Multiscan handled 
them well too. 

The SuperEGA HiRes was alittle slow- 
er than the standard SuperEGA, but over- 
all its performance was similar. The $599 
price seems fair compared with the $695 
PCG Photon MEGA (the only other board 
we tested capable of a full 800 by 600 reso- 
lution). If you crave high resolution, the | 
Gettroa SuperEGA Hikes is 4 viable 
choice. 
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NSI LOGIC INC. 
NSI Smart EGA Plus 


NSI Logic’s entry in the EGA Plus catego- 
ry is called the Smart EGA Plus, a board 
that lists at $499. Smart is an acronym for 
Single Monitor Adapter Technology. 
Cute, eh? This single monitor business is 
true enough, as long as your single monitor 
is an EGA—or a NEC MultiSync if you 
want access to 640 by 480, 752 by 410, or 
800 by 600 modes. In other words, the NSI 
Smart EGA Plus doesn’t attempt to drive 
anything other than EGA monitors, so it 
doesn’t carry the single monitor claim to 
anywhere near the same degree as the ATI 
EGA Wonder or Tatung Omnicard. 

The Smart EGA Plus uses a proprietary 
chip set designed by NSI Logic. The half- 
length board is well constructed and solid. 
Installation was ordinary, a plug in and 
run. There isn’t any single mode or resolu- 
tion program. Instead, there are several 
small programs that switch the board to 
EGA, CGA, MDA, and Hercules modes. 

NSI makes a good case for using these 
manual mode commands instead of what 
its packaging calls ‘‘the headache of auto- 
switching.’’ The company points out that 
there are some sophisticated programs that 
attempt to determine the system’s video 
adapter mode. NSI feels software can con- 
fuse auto-switching video boards, with un- 
predictable results. 

The Smart EGA Plus offers a conve- 
nient Mode Save feature, which through a 
warm boot remembers the board’s config- 
uration. This is perfect for games that use 
their own operating systems or otherwise 
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NSI Smart EGA Pius 

NSt Logic Inc. 

259 B Cedar Hill Rd. 
Marlboro, MA 01752 

(800) 772-3742 

(6t7) 460-0717 

List Price: $499 

In Short: Resolutions up to 800 by 600 and 
emulation of other EGA Ptus cards provide 
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The NSI Smart EGA Plus, a half-length board, uses a proprietary chip set designed by NSI Logic. 
Installation is easy—it s a plug-in-and-run procedure. 


bypass DOS and require a direct boot from 
a floppy disk. It’s much more straightfor- 
ward than the cumbersome special disk 
systems or other methods used by many 
boards. 


EMULATION ABILITY The designers 
of the Smart EGA Plus included the inter- 
esting ability to emulate other EGA-Plus— 
type cards. NSI claims the card is compati- 
ble with the Paradise AutoSwitch EGA 
480, Video-7 VEGA Deluxe, QuadEGA 
ProSync, and PCG Photon MEGA. These 
boards are supported by a wealth of appli- 
cations software. If your software includes 
one of these boards in its repertoire, you 
can install the software for it and it should 
work with the NSI Smart EGA Plus as 
well. 

We applaud this idea and wish other 
manufacturers would move toward a sort 
of de facto driver standard. On the other 
hand, the Smart EGA Plus is clearly defi- 
cient in the drivers supplied with the 
board. NSI tells us it is developing its own 
drivers, but for now you may have to bor- 
row drivers from owners of other boards. 

The Smart EGA Plus supports standard 
EGA 640 by 350 and 640 by 480, 752 by 
410, and 800 by 600 modes, but no drivers 


are provided for the 800 by 600 mode. 
Like some other new EGA Plus boards, 
NSI also claims VGA mode 11 and 12 
compatibility . 

The Windows drivers NSI provided for 
640 by 480 and 752 by 410 worked per- 
fectly, as did standard 640 by 350 EGA 
resolution. We didn’t have a higher-reso- 
lution Windows driver from one of the 
compatible boards. 

NSI doesn’t provide any driver for Au- 
toCAD. We tried the PCG Photon MEGA 
high-resolution AutoCAD ADI driver with 
the Smart EGA Plus to test NSI’s claim 
that its board can use drivers for other 
boards. It didn’t work. Something did hap- 
pen, because the text display in Auto- 
CAD’s drawing editor changed to a finer 
and smaller font, but the graphics mode 
never came up. We then tried the Auto- 
CAD 640 by 480 driver supplied with the 
Paradise AutoSwitch EGA 480, and this 
worked fine. The Smart EGA Plus also 
worked perfectly with AutoCAD in the 
normal 640 by 350 EGA mode. 

The Smart EGA Plus performed well in 
our various performance tests. Though not 
exceptional, it generally ran on the upper 
end of the curve. 

The NSI Smart EGA Plus is a good per- 
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the logical thing to do, 





ours is the only logical way to do it. 


How would you like to gain virtually 
all the features of the IBM PS/2” all at 
once instead of in bits and pieces? 

The LOGITECH Graphics Sub- 
System is the only complete graphics 
package that works with all IBM PC’s, 
AT’s, and compatibles. it includes 
mouse, monitor, and EGA board. 

And not just any mouse, monitor 
and EGA board. This is Logitech's 
opto-mechanical 3-button mouse which 
gives you excellent resolution and long- 
term reliability. Additionally, it plugs 
into the board's mouse port, freeing the 
serial port for laser printers and 
other peripherals. 

The LOGITECH AutoSync Monitor 
has a 14” diagonal screen and is com- 
patible with CGA, EGA, PGA as well as 
monochrome graphics. 


Personal System/2 4s a registered trademark of International But 


As for the EGA card, it's manufac- 
tured exclusively by Logitech to provide 
the new high quality VGA-level 640 x 
480 resolution in 16 colors, a 256K 
memory, and an automatic mode switch. 
Plus, you get our EGA-compatible 
Paint Show program. 

And because Logitech is the leading 
manufacturer of mice and other hard- 
ware and software products for the PC, 
we can offer this bundle for only $999. 
Or the LOGITECH EGA & Mouse 
for $399. Or just the monitor for $699. 

If you want enhanced graphics, 
better resolution, and faster, easier point- 
ing and selecting in one fell swoop call 
Logitech at 800-231-7717 (800-552-8885 
in California). Or send in the coupon. 

In Europe, call 41-21-869-9656. 
It’s the only logical thing to do. 


mess Machines Corp. 
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Please some me: the whole bundle, 
0 the EGA & Mouse, 0 the Monitor. 


Shipping: Entire bundle $18.50, EGA & 
Mouse $6.50, Monitor $12.00. 


| California residents add applicable sales tax. | 


Prices valid in U.5. only. 

Toral enclosed $ = 

OVI5SA O MasterCard 0 Check Enclosed. 
GardiNumbep= 


Expiration Date 


Signature. = 
Name__ 
Address. 
City. 
Zip. na 
|_| 1” \ S| i 


LOGITECH, ie 6505 ier Orive 
Fremont, CA 94555, Tel: 415-795-8500 
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at a reasonable price. We would feel a little 
more enthusiastic if a full complement of 
software drivers were included, but the 
emulation of other EGA Plus boards adds 
flexibility and is a real plus. 






PARADISE SYSTEMS INC. 
Paradise AutoSwitch 
EGA 480 


Paradise Systems is generally credited 
with developing auto-switching, an ad- 
vance in convenient operation of multi- 
mode video adapter cards. Its newest card, 
the Paradise AutoSwitch EGA 480, which 
lists for $479, adds new features to that 
flagship. 

Basically, the AutoSwitch EGA 480 
lets the card automatically adapt its opera- 
tional mode to the needs of the software. 
You don’t have to issue commands or muna 
mode-switching program. But the card 
does not let you mun color software on a 
monochrome monitor. The AutoSwitch 
EGA 480 includes Paradise’s Automatic 
Monitor Detection (which the company 
claims is an exclusive feature), which lets 
you connect the monitor of your choice, 
again without setting any switches on the 
monitor. 

The AutoSwitch EGA 480 emulates the 
Plantronics ColorPlus, as well as the 
CGA, EGA, MDA, and Hercules stan- 
dard. You don’t see very much software 
| supporting the Plantronics standard these 

days, but the standard does provide more 

colors in CGA resolution than normal 
CGA modes. 

The AutoSwitch EGA 480 is a well- 
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Paradise AutoSwitch EGA 480 
Paradise Systems Inc. 

217E. Grand Ave. 

South San Francisco, CA 94080 
(415) 588-6000 

List Price: $479 

In Short: Fast text modes and solid perfor- 
mance across the board. Excellent documen- 
tation. 
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former, with resolutions up to 800 by 600, | 













constructed half-length adapter, with its | 


The Paradise AutoSwitch EGA 480, a finely constructed half-length adapter, emulates the 
Plantronics ColorPlus, as well as CGA, EGA, MDA, and Hercules standards. 


configuration switches accessible through 
the backplane. It uses a chip set and BIOS 
designed by Paradise. The configuration 
software is convenient and well executed, 
and it lets you set a mode that allows it to 
survive a warm boot—perfect for running 
some game software that must be booted 
directly. 

Paradise’s driver support is generous. 
In addition to the support for Microsoft 
Windows, 1-2-3, and AutoCAD that you'd 
expect to find, Paradise also includes di- 
rect drivers for GEM, Symphony, CAD- 
vance, and Ventura Publisher. The com- 
pany also gives you instructions for 
patching WordStar, Version 3.3, and 
WordPerfect, Version 4.2. 


Installation is straightforward. We con- | 


nected it with no problem at all to a NEC 
MultiSync that was already working with 
an IBM EGA. Similarly, we had no diffi- 
culty with the high-resolution Windows or 
AutoCAD drivers. The AutoSwitch EGA 
480 provides 132cohumi text by either 25 
or 43 lines in full 8 by 8 characters (which 
translates to 1,056 and 1,180 dots horizon- 
tally in color and monochrome) on stan- 





dard EGA and monochrome monitors as 
well as multisyncs. The text modes were 
attractive and could be executed on stan- 
dard monitors. 

The AutoSwitch EGA 480 was the fast- 
est board in this review tested in the PC 
Labs teletype and teletype with scrolling 
performance tests—and by rather a signifi- 
cant margin. Most of our tests are graphic 
in orientation, but Paradise correctly 
points out that many users operate in text 
mode a great deal of the time. Paradise op- 
timized its BIOS for speed in text func- 
tions, and the results of its efforts are clear. 
On our Windows and AutoCAD tests, the 
board’s performance was above average. 

We didn’t test the auto-switching facili- 
ties per se, but for several days we 
switched blithely among a variety of pro- 
grams and video modes without problem. 
Auto-switching was a real convenience. 


EXCELLENT MANUAL Paradise ex- 
ceils in its documentation. it’s ‘beadtifully 
written, understandable, comprehensive, 
and comes with lovely four-color co- 
vers—a class act all the way. 
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Case History #47582 


“With over a million lines of source 
code, MortgageF lex is probably the 
largest application ever written for 
a LAN,” says Lester Dominick, the 


developer of this monster prssram for 


mortgage banking back office man- 
agement. “We probably encountered 
just about every programming chal- 


lenge imaginable, but DataFlex’s pow- 


erful 4th generation programming 
language proved more than a match 
for every situation.” 

A Straightforward English-like 
Syntax 


“MortgageF lex is very easy to main- 
tain and, because of DataF'lex’s 


English-like structure, new program- 


mers with minimum training find it 


easy to figure out what programmers 


before them have done. DataFlex 
macro commands also take much of 
the burden off the programmers by 


“100 data files, 4,500 

fields and 1.2 million 
lines of source code. 
try that with any- 
thing but DataF lex!” 


Lester Dominick 
MortgageF lex Systems, Inc., Irvine, CA, 


Just 







Data Access Corporation 
14000 S.W. 119 Avenue 
Miami, Florida 33186 

(305) 238-0012 


TELEX: 469021 Data Access CI 


FAX: (305) 238-0017 


For more information call from 
300-1200 baud, 8 bit, no parity 


800-444-8080 


nter the ac 


automatically taking care of the 
tedious chores of index manipulation, 
screen handling, cursor positioning 
and file management. We also like 
the way DataF lex uses indexes 
because it really lets the program 
take advantage of the capabilities of 
the system and run extremely fast.” 


Multi-user Capabilities for 
Today and Tomorrow 
“We chose DataF lex 41 years ago 
because of its outstanding multi- 
user capabilities and are very 

leased with the way in which 

ataF'lex has been continually 
adapted to new hardware and made 
even better as technology has 
improved. Not only do DataFlex 
programs run on more multi-user 
and LAN systems than any other 
DBMS product, but do so with 
absolutely no changes in the source 
code from system to system! I don’t 
have to tell you what that means to 


a developer with a million and a 
quarter lines of programming.” 


Take the first step to more efficient 
program development today. Return 
the coupon below for your free 
DataFlex Demonstration Diskettes. 


Toll Free Sales Numbers 
Nationwide 1-800-451-FLEX 
In Florida 1-800-331-3960 









FREE SELF-RUNNING DATAFLEX DEMO 
(PC-DOS/MS-DOS ONLY) 


Find out more about DataFle 
this coupon today for your free 


Name 
Company 
Address— 
City 
Phone ( 


e of use and programming pc Mail 


running demonstration diske 


a Local Area Network or Multi 


2 running the Demo off a hard d 
orporation, 14000 S.W. 119 Avenue, Miami, Florida 33186 
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While the AutoSwitch EGA 480 
doesn’t offer resolution modes beyond 640 
by 480, it operates smoothly, without any 
manual effort, and its $479 list price is a 
tad below most of the other boards re- 
viewed. We liked the board and think it’s a 
good deal. 


PERSONAL COMPUTER 
GRAPHICS CORP. 


PCG Photon MEGA 

The PCG Photon MEGA is a $695 EGA 
Plus card aimed at the CAD market, as in- 
dicated by its advertising and sales bro- 
chures. Personal Computer Graphics 
Corp. offers an extensive line of CAD-ori- 
ented video adapter products. The MEGA 
is actually the least sophisticated, lowest- 
resolution, and lowest-cost device. 

The MEGA is somewhat longer than 
most half-length cards. The standard 
Chips and Technologies four-chip set is 
used. Installing the MEGA was as easy as 
most of the other boards tested, although 
the mediocre manual offers barely ade- 
quate explanations and poor illustrations. 
A four-position switch to set the board’s 
start-up mode is accessible through the 
backplane. 

PCG offers a $199 option that converts 
the adapter to drive analog monitors, in- 
cluding the 19-inch large screens often 
used in CAD applications. This is a small 
card that attaches to the MEGA’s feature 
connector and includes three small potenti- 
ometers to independently adjust red, blue, 
and green. 


FACT 


PCG Photon MEGA 
Personal Computer Graphics Corp. 

5819 Uplander Way 

Culver City, CA 90230 

(800) 621-0849 (ext. 418) 

(2t3) 206-0055 

List Price: $695 

In Short: Fast, CAD-oriented board also us- 
able for general applications. Good AutoCAD 
driver and upcoming features should im- 
prove AutoCAD performance still further, but 
the board is costly. 
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The PCG Photon MEGA is cciteesihis longer than most st half. length avis and uses the standard 
Chips and Technologies four-chip set. The card lists for $695. 


The MEGA was in something of a tran- 
sition as we reviewed it. PCG had an- 
nounced partial VGA compatibility 
(modes |] and 12) through either a ROM 
upgrade or software driver, but they were 
unavailable for testing. 

This affected our Microsoft Windows 
performance testing. We didn’t receive a 
640 by 480 Windows driver, since PCG 
feels the VGA options available in the 
newest version of Windows cover this res- 
olution setting. We did get an 800 by 560 
Windows driver, which worked as expect- 
ed. GEM drivers were supplied, and Dr. 
Halo drivers became available this fall. 
Since the MEGA was one of the first avail- 
able extra-high-resolution EGA-type 
boards, several CAD programs support the 
board directly. Instructions were supplied 
for installing them. 

As one-might expect from the board’s 
CAD leanings, the MEGA handles Auto- 
CAD well. A configuration utility lets you 
adjust screen characteristics, the number 
of lines devoted to the text command area, 
interrupts for networking support, and oth- 
er parameters. The ADI drivers are very at- 
tractive on the screen, and above the com- 
mand area they display the current layer 





name and active color. This is useful, but 
hardly earthshaking. We achieved good 
results with 640 by 350, 640 by 480, 800 
by 560, and 800 by 600 modes, but we did 
notice some wavering and an occasional 
jitter in the display at the two higher resolu- 
tions. We didn’t note this with the high- 
resolution Windows driver, though. 


SAVING VECTORS PCG is readying an 
interesting feature that should result in im- 
proved AutoCAD performance. If you 
have EMS expanded or AT-type extended 
memory, PCG’s Display List Processing 
will save the drawing’s vectors in the extra 
memory. Redraw times should be reduced 
dramatically. The Display List Processing 
wasn’t quite ready when we tested the 
MEGA, but it sounds highly promising. 

We had one problem. When we exited 
Microsoft Word, which we used to write 
this review, the screen went black and the 
system hung, requiring a warm reboot. 
We’ ve never had any similar problem with 
any video boards, including all the others 
tested here. The problem didn’t occur 
again, though. 

The MEGA was the fastest board tested 
in the PC Labs performance tests. It was 
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Introducing the VGA card that'll knock your socks off. 


Its VEGA VGA™ just what you'd 
expect from the company that brought 
you the award-winning VEGA Deluxe. 

This short card gives you VGA com- 
patibility without having to buy a new 
IBM PS/2 machine. 

And at the same time, it gives 
you capabilities that even IBM 
can't match. 

To begin with, VEGA VGA 
provides a graphic resolution 
of 640 x 480. And gives you 
16 spectacular on-screen 
colors from a palette of 64, with a vari- 
able frequency monitor. 

Or if you're using an analog monitor, 
you can select 256 simultaneous colors 
with 320 x 200 resolution froma palette 
of 262, 144 or 16 colors with a resolution 
of 640 x 480. 
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But this isn't just a BIOS level VGA 
card. VEGA VGA offers complete soft- 
ware compatibility for all VGA programs. 
And thats not all. 

VEGA VGA is backwards compatible, 
working with your favorite software 
programs for EGA, CGA, MDA 
and Hercules. Guaranteed. 

And due to our innovative 
design, VEGA VGA supports 
oth analog and digital moni- 

tors. Which means it will 

work with the monitor you're 
currently using. 

And it works up to 400% faster than 
an EGA card. 

VEGA VGA also incorporates sur- 
face mount technology with our custom 
IC chips—for less heat, more reliability 
and durability. 


VEGA VGA provides drivers for an 
additional high resolution of 800 x 600. 

And finally, VEGA VGA is the only 
card that comes with a full three year 
warranty. 

All this for a fraction of the price 
of a new IBM PS/2. Plus a new pair 
of socks. 

For more information, visit your 
nearest Video Seven dealer. 

Video Seven Inc., 46335 Landing 
Parkway, Fremont, CA 94538. 1-800- 
238-0101 (in California, 1-800-962- 
5700,) 


VI DEON. EVEN 
We make a clear difference 


The following are registered and untegstered trademarks of the companies lide!) Video Seven VEGA VGA, VEGA Deluxe, Video Seven Ine BM, PS/2_Internatiotial Business Machines Conporation, Hercules, Hercules. 
Computer Tectinologs Inc Analug monitor needed to support 262. 144 palette and 256 culurs. Variable frequency. monitor required for greater than 640 x 250 resalution See Software Compatitality Guarantee for full 
details Video Seven reserves the nhl to change specifications withear notice 
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also faster with Windows at 640 by 350 
than all but the Thomson EGA Ultra Ver- 
sion. 

This performance isn’t cheap. At $695, 
the MEGA is significantly more expensive 
than the other boards tested here. While 
it’s faster than most of the other cards, it’s 
neck and neck with the Tseng Labs 
Eva/480, which costs less and provides 
hardware pan and zoom. The MEGA Au- 
toCAD drivers are outstanding, beaten 
only by the QDP VIVA’s, but it doesn’t 
come with as much software as some oth- 
ers. The Display List Processing features 
should make AutoCAD really sing and 
dance. 

There’s no question that the PCG Pho- 
ton MEGA is a class act, especially for 
CAD users willing to pay a premium for its 
unique attributes. 


QDP COMPUTER SYSTEMS INC. 


QDP VIVA 640/Msync 
Like Personal Computer Graphics Corp., 
QDP Computer Systems is best known for 
its video offerings in the CAD market. Its 
line includes very high-resolution adapters 
for use with very big monitors; these prod- 
ucts come ata very high cost. 

QDP’s offering in the EGA Plus market 
is the VIVA 640/Msync, listing for $795. 
As the name implies, QDP’s target market 
is owners of NEC MultiSyncs, Sony Mul- 
tiscans and the like, since you need such a 
monitor to take advantage of the board’s 
primary claim to fame—the 640 by 480 
mode. 

The 640/Msync is basically a Tseng 
Labs Eva/480, but without the CMII hard- 
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good, but price is high for non-CAD applica- 
tions. 
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The QDP VIVA 640/Msync, which lists for $795, comes with a eparallal part but uses a ribbon coh 


rather than a connector on the backplane. 


ware CGA/Hercules compatibility module 
that’s standard with the Tseng. Without 
the CMII module’s special hardware, the 
640/Msync performs its CGA, MDA, and 
Hercules emulations like most EGA 
boards. 

This isn’t a severe disadvantage, espe- 
cially for CAD customers who usually use 
only the high resolution modes. QDP of- 
fers the CMII module as an option for 
$100. 

The 640/Msync shares many of the oth- 
er advantages, and a few of the quirks, of 
its Tseng progenitor. The configuration 
switches are on the board at the opposite 
end of the backplane. This means you have 


to open the computer to make changes.. 


Most users don’t change the switch set- 
tings once the board is configured, but this 
is still an unfortunate design decision. 
Also, the switches are unusually small and 
hard to read and set. 

A parallel port is included, but it uses a 
ribbon cable rather than a connector on the 
backplane. This may save money but it 
means you waste a slot in most situations. 
As with the Tseng, the port can recognize 
the presence of a monochrome adapter and 
switch to LPT2; otherwise it’s fixed at 
LPT1. Incidentally, QDP doesn’t include 
the necessary ribbon cable. It offers it as a 
$20 option. The 640/Msync has hardware 
pan and zoom and uses it in its AutoCAD 
driver but not in other software. There’s a 
little less here, but QDP compensates with 


an advanced AutoCAD ADI driver. 

AutoCAD normally displays a three- 
line text area at the bottom of the screen. 
You enter commands here, and the last 
three lines of text output are visible, too. If 
you issue any of several commands that 
need the full screen, the program switches 
to text mode. When you wish to retum to 
the graphics screen, an often lengthy re- 
draw is necessary. With QDP’s driver, a 
nifty scroll-up window displays text in- 
stead of flipping to a text screen. This not 
only looks neat, it eliminates the need for a 
redraw. 


PAN AND ZOOM == The AutoCAD driver 
uses function key sequences to choose be- 
tween AutoCAD’s normal full-screen 
cross-hair cursor and a small cross cursor, 
and to invoke hardware zoom. The cursor 
lets you pan, even when you’ve zoomed in 
via hardware. 

In addition to the normal 640 by 480 
AutoCAD driver, a 720 by 512 ADI driver 
is included. Itexpands the images horizon- 
tally to too great a degree and splits the 
command menu into two side-by-side sec- 
tions that are terribly confusing, since you 
still can move only up and down to reach 
the commands. On a brighter note, it in- 
cludes pop-up function key help, pan 
freeze to disable the hardware pan during 
hardware zoom and a useful color menu to 
remind you of AutoCAD’s numeric color 
equivalencies. 
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When it comes to looking good, you need the 
finest tools you can get. That goes for your 
business and the printer you use to show it off. 


Which is exactly why our two LIPS 10 PLUS laser 
image printing systems will keep you looking your 
best no matter what you’re doing. 


If page-after-page is the order of the day-after-day, 
there’s our letter-perfect 512K model. To print the 
letters and correspondence, reports and presenta- 
tions that keep your business looking the best 
it can. 

And when it’s time to step into the big picture, our 
2.0MB model is ready and willing. To let you dress 
up reports and customize presentations with 
detailed, multi-dimensional charts and graphics. 


LIPS 10 PLUS printers stand for durability and 
low cost of ownership. Which you can measure 
with a marathon-like 600,000-page life cycle that 
hums along at 15,000 pages per month. 


When it comes to compatibility, LIPS 10 PLUS 
printers are one-for-one with Hewlett-Packard’s 
LaserJet Plus as well as Diablo daisy wheel and 
Epson dot matrix printers. 


You get some important extras for your good looks 
too. For that professional publishing look, there’s 
the built-in LIPS Command Language and 
CIEFLEX fonts that give you simplified forms 
generation, special characters, fonts and high- 
resolution bar codes. Versatile LIPS font cartridges 
are HP-compatible for extra variety in the fonts 
you select. On top of it all is a smart English- 
language front panel that changes compatibility 
and print attributes in a snap. 


The LIPS 10 PLUS laser printers. The one-of-a- 
kind, easy-to-manage performers that keep your 
business looking better and better. 


For more information, contact CIE Terminals, a 
C.Itoh Company, 2505 McCabe Way, Irvine, CA 
92714; or call (714) 660-1421 or our toll-free 
number (800) 624-2516. 


CITOH 


CIE Terminals 
CIE Terminals, Inc., 2505 McCabe Way, Irvine, CA 92714 © Telephone: (714) 660-1421 (800) 624-2516 


© 1987 CIE Terminals, Inc. 


LaserJet ts a registered trademark of Hewlett-Packard Company. Diablo is a registered trademark of Xerox Corporation. Epson is a registered trademark of Epson Amenca. 
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on the right side of the screen only when 
you move the cursor to the far right of the 
display. This gives you a larger displayed 
image. 

These AutoCAD drivers are significant- 
ly better than the drivers supplied by most 
vendors. A similar driver for VersaCAD 
was documented but not supplied with our 
review sample. 

QDP also included a 640 by 480 Win- 
dows driver (but not one for the odd 720 by 
512 format available with the CAD driv- 
ers) that worked well. 

The documentation for the 640/Msync 
itself was similar to Tseng’s but it was 
poorly printed. There’s also an Owner’s 
Manual of equally poor quality. It includes 
references to many other QDP boards, var- 
ious monitors that could never be used 
with this board, and other information sure 
to confuse many buyers. 

Like the Tseng Labs Eva/480, the 
640/Msync is a fine performer. The 
640/Msync was one of the fastest boards 
tested on several of our performance tests, 
and it performed no worse than average on 
the others. 

QDP’s $795 price seems high, consid- 
ering that the similar Tseng Labs Eva/480 
comes with hardware emulation daughter- 
board, parallel cable, and ‘‘hotzoom”’ 
software for $215 less. The 640/Msync’s 
saving grace is the lovely AutoCAD driver 
{and no, it doesn’t work with the Tseng). If 
you're an AutoCAD user, you have some- 
thing to ponder. If you’re not, the Tseng is 
clearly a better value. 























QUADRAM CORP. 


QuadEGA ProSync 
Quadram Corp. is one of the leading man- 
ufacturers of PC peripherals, adapter 
cards, and compatible computers, and it 
boasts a reputation for innovation and solid 
support of its products. 

The QuadEGA ProSync tested here is 
actually an OEM version of the popular 
Video-7 VEGA Deluxe, but with some 
differences in the software supplied. 

Quadram heavily promoted its video 
boards with combination offers for hard- 
ware and software. The ProSync package 
we reviewed included offers for Quad- 




















Both versions of the ADI driver use at- 
tractive colors. They pop up the menu bar 


























The ProSync is an elegant surface- 
mount half-length card that includes an ac- 
cessible configuration switch and monitor 
toggle switch that make installation and 
configuration changes a delight. A simple 
utility program helps you install the drivers 
and other software. You choose monitor 
and resolution modes and invoke the 
screen saver with a simple command line 
utility. An AutoSelect feature automatical- 
In Short: Solid performer with good driver ly selects the correct display mode for your 
support. Special offers for software and hard- | software. 

SATE, CAN SANE ENE: | The ProSync’s software assortment is 
SEE ST One orn See ca something of a mixed bag compared with 
its VEGA Deluxe progenitor. Quadram 
supplies the 120 column by 25- and 43-line 
ram's Q-Mouse optical mouse for $45 (re- | Lotus modes, but not the equivalent 132- 
tail, $145), a copy of Microsoft Windows | column NEC MultiSync modes. GEM 
for $30 (retail, $100), a 9-pin to 25-pin | drivers for both 640 by 480 and 752 by 410 
adapter for $8.95, pop-up menu creation | were supposed to be provided. 

software for the mouse for $19.95, and The ProSync package includes the 
Digital Research’s GEM for $30 (retail, | same snazzy AutoCAD Viewport ADI 
$249). If you're in the market for these | driver and the game boot disk provision as 
kinds of options, the money you would | supplied by Video-7. However, the VGA- 
save would represent a hefty fraction of the | emulation BIOS was not included. In other 
cost of the ProSync. words, with the exception of the GEM 


FILE 


Norcross GA 30093-2919 
(404) 923-6666 

(404) 564-5566 

List Price: $495 






















Quadram Corp.'s QuadEGA ProSync, a surface-mount half-length card, isan OEM version of the 
popular Video-7 VEGA Deluxe card with different software. 
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Professional Print Spooling Software | 


COMPUTE WHILE 


YOU P 





PrintQ 


RINT! 





FINALLY, A REAL MAINFRAME PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 


If you spend part of your PC 
time running applications. Part 
of it printing. And a lot of time 
waiting... 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 
It’s the first really complete 
print spooling subsystem for 
your PC. And your biggest time 
saver ever! 


HOW PrintQ WORKS 


Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 


NOT COPY 
PROTECTED 


prQ 
sa 


For users of IBM, 





Dealer Inquiries Invited 
Corporate Licensing Available 


PC, AT, XT, PCjr and 
most IBM competibles. 


“Pop up” status display lets you monitor and 


harap. Brow Tas field Bier Prane Retrenr 
wotet we Gorur artes, 





control document printing at any time. 


rs = 
ai 


1BM ia a registered trade mark of International Busmees Machinea Corporation 


WITH PrintQ YOU CAN... 

¢ Re-start printing from any page. 

* View documents on screen with 
or without printing. 

* Print up to 255 copies auto- 
matically. 

© Save reports for reprinting. 

© Minimize form changes. PrintQ 
groups similar documents. 

¢ Print in order of priority. 

¢ Simplify forms alignment. 

© Work while printer is down. 

© Copy reports to ASCII files. 

¢ Control from within a batch file. 

© Use any printer (including laser). 

¢No program modifications re- 
quired. 

... AND MUCH MORE. 





“Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again.” 


— PC Week 


FULLY GUARANTEED 


Use PrinrQ. If you’re not con- 
vinced PrintQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund, 


Order now and you'll receive 
the PrintQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 


Call toll-free or mail 
the coupon to order now. 


1-800-346-7638 
In New Jersey Call 
201-584-8466 
Same day shipping 
on phone orders 
CIRCLE 168 ON READER SERVICE CARD 


F 
= 


5 
= Software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869 


YE S Rush me PrintQ for just $89, which includes postage and handling (Canada — 
eo add $10; Foreign — add $20). If I'm not convinced PrintQ saves time, increase- 
es productivity and enhances printer fuoction, [ ‘ll return it within 30 days for o full refund. 


 —————— re — 








Company _ 
Address 


EE = ___._ State 





CC 





CO Check enclosed. _] Visa 


Ac Ne 


Signature. — 
PCM 12/2 


_| MesterCard 





Lt AmEx, 
Exp date ——— | 


Phone #___ 





NJ residents odd 6% sales tax 


@ EGA PLUS CARDS 


driver, Quadram seems a little behind Vid- | 


eo-7 in driver support. Quadram was 
scheduled to ship the additional Lotus 
modes and the VGA emulation by this 
month. They also planned to switch to 
Chips and Technology's newer two-cbip 
set, which provides better Hercules graph- 
ics emulation. 

Our tests of Microsoft Windows in 640 
by 350, 640 by 480, and 752 by 410 reso- 
lution were untroubled. Ditto for the Auto- 
CAD tests at the same resolutions. 

The ProSync has the same feel as the 
VEGA Deluxe. There are no unpleasant 
surprises. The $495 list price is somewhat 
more attractive than the Video-7 VEGA 
Deluxe’s identical price, considering the 
plethora of discount offers included with 
the Quadram. Of course, these deals are 
significant only if you want or need what's 
being offered: Even if you don't, the 
QuadEGA ProSync is a fine product. 


SIGMA DESIGNS INC. 


Sigma Designs EGA 480 
Sigma Designs’ entry in the EGA Plus cat- 
egory is the EGA 480, which lists at $399. 
It's a half-Iength card using the common 
four-chip Chips and Technologies EGA 
set with a Sigma BIOS. We experienced 
no problems during installation. A five- 
position switch accessible through the 
backplane configures the card; there are a 
few jumpers on the board that you proba- 
bly won't need to touch. 

A simple command-line-type utility 
lets you choose among the CGA, MDA, 
and Hercules emulation modes. A full as- 
sortment of software drivers is supplied, 
including Microsoft Windows, GEM, Au- 
toCAD, Lotus’s /-2-3 and Symphony, and 
Ventura Publisher. A text mode of 132 by 
25 is provided, and it works with DOS 
without any modifications to DOS itself. 
However, none of the other useful text 
modes provided by many competitive 
boards (80 by 60, 80 by 66, 132 by 44, and 
so on) are available. 

The Windows drivers worked well at 
standard 640 by 350 EGA, 640 by 480, 
and 752 by 420. Note that that last resolu- 
tion is 752 by 420, not 752 by 410. Sigma 
says that it attempted to provide a little 
more resolution than do the many other 
boards that offer 752 by 410. Strangely, 





switch accessible through the backplane. 


the packaging mentions 752 by 410. We 
were not able to discem any difference on 
the screen, so we're not really sure what 
the exact resolution in this mode is. The 
difference wouldn't be of great signifi- 
cance anyway. 

AutoCAD ADI drivers are provided for 
both single- and dual-screen configura- 
tions, in both 640 by 480 and 752 by 420 
resolution. While dual screens aren't really 
necessary with AutoCAD, some users may 
find the extra graphics display space of the 
second monitor worth the expense and 
desk space. The Sigma was the only board 
we tested that provided dual-screen driv- 
ers—an advantage if double monitors ap- 
peal to you. 

Both ADI drivers were plain, standard 
issue. We much preferred the screen fonts 
and overall appearance of the 752 by 420 
(or 752 by 410) driver, but both did the 
job. 





bs 
FACT FILE 


Sigma Designs EGA 480 

Sigma Designs Inc. 

4650t Landing Parkway 

Fremont, CA 94538 

(415) 770-0100 

List Price: $399 

In Short: Good price and free PC Paint- 
brush software, but performance was unex- 
ceptional. 
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SOFT-SWITCHING Sigma says the 
EGA 480 can soft-switch between EGA 
and CGA, oryou can lock this auto-emula- 
tion on via one of the switches accessible 
from the backplane. We were not happy 
with this. One time it locked up so that our 
only recourse was the big red switch when 


Sigma includes a complete copy of PC | we tried to execute a simple directory utili- 


Paintbrush, a fine paint program. The 
software is packed with the board, so you 
don’t have to redeem coupons or go 


ty that makes extensive use of color. Inves- 
tigation revealed that the EGA 480 proba- 
bly had tumed off the hardware emulation, 


through anything else before you can start | although we hadn’t issued any command 


using the free software. 


to do this. With the emulation switch on, 
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you should buy amouse 


with nomoving parts. 
Ow, 








Several reasons. No moving parts. No problems. 
And $20 comes back to you. 

The PC Mouse has no moving parts. it is an optical 
mouse. It's faster. More accurate. And so reliable, it’s the only 
mouse with a Lifetime Warranty. Other mice, like the ones 
from IBM and Microsoft? have a rolling ball, little teeny bear- 
ings and shafts and lots of other moving parts. Which make a 
mechanical mouse less reliable, Less accurate. 

The PC Mouse gives you digital accuracy and superior 
software compatibility. PC Mouse works with any software 
package written for use with a mouse and quite a few that 
aren't. Designer Pop-up™ menus come FREE with every 
PC Mouse. Designer Pop-up menus include over 20 pre- 
configured menus for the most popular software programs, 
like Lotus 1-2-3. You also get an easy to use application so 
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©1987 MSC Technoluges, Inc, 2600 San Tomas 


you can create your own menus for software programs not 
originally designed to use a mouse. 

The PC Mouse from Mouse Systems comes in three 
models: PC Mouse (serial), PC Mouse Bus Plus (it comes 
with a serial Bus card) and our NEW PC Mouse 
for the IBM Personal System/2." 

And from September 15th through the 
end of December you can get $20 back? Just 
send us your receipt, registration card and 
this ad, postmarked no later than 
midnight December 31, 1987 ps 


and we'll send you $20. 









PC Mouse. 
No moving parts. 
No problems. Fark 


Expressway, Santa Clara, CA 95051 (408) 988-0211. Mouse Systems and Destgner Pop-up are trademarks of MSC Technologies, Inc. 
Personal System/2 is a trademark of hiternattional Business Machines Corp Microsoft Corp. 


Microsoft ts a regustered trademark of 


*This uffer applies only to the Mouse Systema’ PC Mouse product brand 





It may sound funny, but it’s true. 

The resolution of our color graphics monitors is 
absolutely going to spoil you. 

Naturally, they’re IBM* PC; XT; AT~ and PS/2” 
compatible. 

And naturally enough, they come in different 
sizes (just like people). You can choose from 12” to 15” 
screens with up to 132 columns. 

Perhaps it will come as somewhat of a surprise 
to you, but at last count, we had over 1,000,000 users 
out there. 

It's no surprise to us. 

People tell us we pass every screen test with flying 
colors. And how great Lotus* and Microsoft* and 
Harvard Presentation Graphics” and Autocad” pro- 
grams look on our screens. In fact, virtually any 
graphics program will look every bit as good as you'd 
expect (maybe even better). 

Customers have also told us our intelligently 
staffed Toll-Free Technical Hot Line is a stroke of genius 
{it's so good, people using other monitor makes have 
asked for help—we did our best). 

However, should you need further evidence in 
favor of Quimax, we'll talk warranty. 

it's the best in the business. 

The Quimax warranty is rock-solid two years 
on all parts and labor And it's conveniently extendable 
to three years. 

And, yes, our tilt/swivel base is a standard, free- 
of-charge feature, something other monitor people 
still like to make a few extra bucks on. 

However, there is one common complaint about 
our color monitors we really can’t do much about. 

You can't watch the news on them. 


Quimax Systems Incorporated 


® 844 Del Rey Avenue 
Sunnyvale, CA 94086 
(408) 773-8282 
800-228-0530 
In Califorma 
800-232-8282 


TM AC, AT XT PZ, LOTUS, MICRODUPT HARVARD PRESENTATION GRAPHICS and AUTOCAD are tadiernurks of their fexpective compare 
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™ EGA PLUS CARDS 


issuing the command to force CGA emula- 

+tion resulted in the message **Emulation 
HW ON but SW NOT installed. NMIs 
may be turned off.’’ Once again the sys- 
tem was locked tighter than a drum. 

Sigma tells us that this problem has 
been fixed. We also reported to it that issu- 
ing a slightly incorrect command (SET- 
EGA CGA:ON, used with many other 
boards, instead of SETEGA CGA ON) 
also locked us up. We know we shouldn’t 
issue wrong commands, but the hardware 
and software shouldn’t go off to the twi- 
light zone either. The company also prom- 
ised to fix this. 

The packaging claims that the EGA 480 
is ‘‘the only graphics board that meets all 
four PC standards.’’ Well, the manufac- 
turers of the other 15 boards reviewed here 
will be interested to learn that. 

Performance on our performance tests 
was unexceptional. The EGA 480 was in 
the middle of the pack. 

The EGA 480 sells for only $399, well 
below most of the boards tested (only the 
ATI, Tatung, and STB are in the same 
price bracket). The free copy of PC Paint- 
brush makes it an even better buy. We’ve 
had good results with Sigma equipment, 
and if the company remedies the prob- 
lems, the board could be a low-cost option. 


STB SYSTEMS INC. 


STB Systems EGA 
Multi Res 


For the most part the similarities among 
the boards reviewed here far outweigh the 
distinctions. But STB Systems’ EGA 
Multi Res stands out from the rest. 

The board, which lists for $399, went 
on the market this summer with no useful 
software, and that’s the way it came to us! 
No setup utility, no mode-selection soft- 
ware, no applications drivers for Win- 
dows, GEM, 1-2-3, AutoCAD, and the 
like. Nada! 

A demo disk, a simple diagnostic that 
showed the various modes available, was 
included with the board, but it left the 
screen locked in a tiny-character mode, 
and there was no software to return the dis- 
play to normal. We had to reboot. A card 
in the box offers RF drivers for AutoCAD, 
Microsoft Windows, Framework, 1-2-3, 
and Symphony FREE OF CHARGE 


Software drivers for the $399 STB Systems EGA Multi Res should be available by now, but the 
board went on the market this summer without the necessary software for setup and configuration. 


FILE 


| STB Systems EGA Multi Res 
STB Systems Inc. 
P.O Box 850957 
Richardson, TX 75085-0957 
(214) 234-8750 
List Price: $399 
In Short: Least-costly board lestled. Good 
hardware was released on the market with in- 
sufficient software support. 
CIRCLE 609 ON READER SERVICE CARD 


(STB’s capitalization). Does STB think 
that buyers wouldn’t want the drivers? The 
response card to order the drivers wasn't 
even postage paid. Phooey!! 

STB told us the drivers simply weren’t 
ready. It said it hoped to transfer drivers 
from a previous board, but some engineer- 
ing changes in the Multi Res rendered the 
earlier drivers inoperative. STB did send 
us the one driver that was available at this 
writing, an AutoCAD ADI driver, but that 


was all that was available even if you sent 
in the response card. 

If STB’s predictions were accurate, the 
drivers should be available by now. Dou- 
ble phooey, nonetheless. STB should nev- 
er have released the card for sale without 
appropriate software. 

The Multi Res employs an 8 by 14 font 
that’s distinctly different from the EGA 
standard. It’s not particularly unattractive, 
just different. If you have a multisyne 
monitor, you can also switch to what STB 
calls a VGA font, with a 9- by 16-character 
cell. 


SMALLER DISPLAY As an added fil- 
lip, the Multi Res display is noticeably 
smaller than those of the other boards. You 
could probably adjust your monitor’s size 
controls to compensate—but it’s another 
oddity on STB’s list. 

The Multi Res includes two four-posi- 
tion configuration switches, one of which 
is accessible through an opening in the 
backplane. The primary switch settings 
were straightforward enough, but those for 
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= The versions of the 
ADI AutoCAD driver 
we received with the 
STB EGA Multi Res 
achieved an unusual 
832 by 350 resolution 
that we really liked. 


the second switch were confusing and dif- 
ficult to read and adjust. The factory set- 
tings on the board were not the same as 
those noted in the manual, but the board 
worked anyway with our Sony Multiscan 
monitor. 

The manual simply stopped after guid- 
ing us through installing the Multi Res, 
which made sense since there was no soft- 
ware to discuss. 

The three versions of the ADI Auto- 
CAD driver we received with the Multi 
Res let you use 640 by 480, 752 by 410, 
and an unusual 832 by 350 resolution that 
we really liked, although we hadn’t seen it 
before. These drivers were plain and 
somewhat slow, but they worked well nev- 
ertheless. Numerically, the resolution of- 
fers slightly fewer pixels than the other 
EGA Plus resolutions, but the added hori- 
zontal resolution looked quite good on 
many images we examined. 

The board performed well on our per- 
formance tests, although it was far from 
the fastest in this review. Without high- 
resolution drivers however, we couldn’t 
test Windows performance in anything oth- 
er than standard EGA 640 by 350 mode, in 
which case the Multi Res performed very 
nicely. 

Testing the Multi Res was frustrating, 
and we reiterate that STB shouldn’t have 
shipped the board without full software 
support, but there was a significant coun- 
terbalance here: the price. At $399, the 
STB EGA Multi Res could be an excellent 
value when the software drivers become 
available. 


TATUNG CO. OF AMERICA INC. 
Tatung Omnicard 


Tatung Co. of America, yet another com- 
pany known for its monitors, is now offer- 
ing video adapters. Its Omnicard, formerly 
marketed as the Supreme EGA, lists for 
$399 and is almost a total clone of the ATI 
EGA Wonder. 

Acard inserted into the manual explain- 
ing the board’s new features (including 
ATI’s new VGA partial emulation) is an 
exact copy of the one that accompanies the 
ATI EGA Wonder card—definitely not 
the subtlest example of repackaging we’ve 
ever seen. 

Our descriptions of the ATI card’s de- 
sign and operation apply to the Tatung 
Omnicard video adapter as well. As with 
the ATI, you supposedly can nin EGA, 
CGA, Hercules, and MDA software on 
CGA, monochrome, TTL, and composite 
monitors, and even televisions, via the RF 
output. The Omnicard provides gray scal- 
ing as well. 

We didn’t test all these interchange 
modes, since our objective was to test the 
Omnicard as an EGA Plus card. As such, it 
functioned as expected in all four Micro- 
Soft Windows modes (640 by 350 standard 


EGA, 640 by 480, 752 by 410, and 800 by 
560). Taking the same action as the EGA 
Wonder, the 800 by 560 driver switches 
the vertical-scanning rate down to a mere 
49 Hz. This unfortunately causes serious 
flicker. 

Tatung sells the Omnicard for the same 
$399 as ATI’s EGA Wonder. It has the 
same benefits and weaknesses, too. While 
its 800 by 560 mode is more or less unus- 
able, especially with Windows, it does 
well with other drivers. It’s not the fastest 
board around, but it is one of the least ex- 
pensive. 


i 
a FILE 


Tatung Omnicard 

Tatung Co. of America Inc 

2850 El Presidio St. 

Long Beach, CA 90810 

(800) 421-2929 

(213) 979-7055 

List Price: $399 

In Short: Flexibte and inexpensive. Fine 
driver support, but unexceptional perfor- 
mance and unacceptable flicker in high- 
resolutron 800 by 560 mode. 
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The Tatung Omnicard, which lists for $399, was formerly marketed as the Supreme EGA, The 
half-length card has gray scaling, along with its standard modes. 
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Zillions ready to zip to 


D 3%" format avaiiebie from us. Specity 


whan ordering. OJavelin 1.1 (more then e spreadsheet)... $69. 
© package includaa both 51/«” and 31/2” Software Special OJavelin Plus 2.01 eye poo bee 159. 
iske. through December 31, 1987 Lifetrea ... NCP 
B 3%/2" format avaliebie from manufacturer OVolkswniter Deluxe Plus 1.0. . . . 69. 
by request. Coli ua for details. e OVolkswriter 3 1.0 147. 
€P—copy- protected, NCP—not copy-protected Gagianiias a ees Micro Education (MECA) .. 
CManaging Your Money 4.0. . ... 129. 
SOFTWARE What anidea. An inexpensive, powerfut MicroPro ... NCP 
database program that fully supports the OWordStar Professional Release 4.0 . 259. 
We only carry the latest versions of products. DBF file format found in much more OWordStar 2000 Pius Release3......... 229. 
Version numbers in our ads are current at press expensive programs with no conversion Microrim ... NCP 
time. needed. If you use the leading database OR:base System V 1.1 (with ae Neate 429. 
and hike to let others use or work your data OdBGraphics 1.0 eae, 199. 
Alpha Software ... NCP files, check this out Microaoft ... NCP 
OKeyworks 3.0 (mecros) . $69. ; OlLearning DOS (for any version) . ods 
Electric Desk+1.1.. .... . 99 Fully menu dnven: uses DBF file format: EXWindOws 2:05. ach rye een ve oen 65. 
DAdvanced Keyworks 1.0 .. . 195, it ecianddatien aeaey win Works 1. ONS Wesepaiey hie ch 119 
DAlphatthree 1.1 (¢83 file compatible). . special dBase Il or [Il without conversion Bookshelf (CD-ROM). Prete ucnen Near 189. 
Americen Smail Business Computers Generates vanable text form letters, Project4.0............. . 319. 
OiDesign CAD 3.0 (NCP; was ProDesign).. 169 sophisticated labels, and custom reports Word4 0. Sh Lan were ed . 239. 
Application Techniques ... NCP Supports over 50 co mplex mathematical [DCC itera Ral Vaneda | Borsanmniaan 249, 
Pizazz 2.0 (see whet your printer is missmg) 45. sting, and logical functions ‘ Excel 1.0 (reg. 80286/80386 CPU)... 22: 319. 
Ashton-Tete ... NCP Supports free-form data entry, with up to LANGUAGES 
dBase Ill Plus 1 1 (the stendera) ....... call 26 input forms per database OQuick BASIC 4.0...... 000 .......... 59. 
Framework 1.1........ . . Call HiMacro Assembler5.0.. .. ...... . 97. 
@MultiMate Advantage 11.0... . 299. For PC, XT, AT, PCy, XT286 & PS/2 . $219. FORTRAN eal 4 ot . 289 
ATi... NCP 8C Compiler 5.0 . Res shnaee 279. 
CiHow to use DOS, BASIC .......... each 33. Migent ... NCP. 
CHow to use Lotus, dBase Ill Plus. .. . . eech 43. Digital Reseerch ... NCP OCAbility 1.2 .... 1 65; 
Bible Rasearch ... NCP WGem'iDraw,|..0 vie. 5 ee eae ee tae 189. Ability Plus 1.0. . . 149 
OTHE WORD 4.0 (specify KJV or NIV) .... 159. OGem Presentation Team 1.0........... 319. Monogrem ... NCP 
Boriend intarnational ... NCP OGem Desktop Publisher 1.0.. ........ 259. ODollars&Sense3.0. . 105. 
SIGAKICK: TES! esd es. sas NN Baers eas 57. Executive Systems ... NCP Nantucket Softwere ... NCP 
OTurbo BASIC 1.0... ......6. 0... eee 67, OXTREE 2.0(DOSshel)......0 20 ...... 45. OChpper (Autumn ‘86, d83 Plus compiler). 399 
IMBC C1. . ccc cu seems pata Wb eres. 67. GHot4o. ...v0y...-.. o aS Piet Rees 95. New Engiand Softwere ... NCP 
OTurbo Pascal 4.0 . 4 Se2Grt 5th Generetion ... NCP OGreph-in-the-Box Release 2. = SF: 
ISUpErKey 1.1. See cic, ene ene ne OFastback 5.14 (herd disk backup) . . . 89. Nolo Press ... NCP 
OTurbo Lightning 1.0 (speller, theseurus) . OFestback Plus 1.01 . Me ce 99, BWillWriter1.0— . aes . 36. 
OReftex Workshop... ..............000. 7 Funk Software ... NCP North Edga Software ... NCP 
EIROMSX Ee Biter cle cae pecs GSideways3.2... 20. ue ees 42. OTwmesiipsiil3.1-...... 119. 
BE WreKa AO. ji.s sci atieciscecesies we: io ONoteworthy 1.0...0..0...0...-...0488 49. Paparback Software ... NCP 
I QUANON ON. 3 thee eelsits ile ane 129, Olmword1.0.spee.g---cispae ct cess 59. CVP-Planner 1.37 (1-2-3 vers. 14 sigan , 2 OTs 
Paradox 2.0 (easy-to-use detabase)..... . call Ganaric Software ... NCP OVP-Planner Plus 2.0... . eQ5) 
Breakthrough ... NCP OGenenc CADD 3.0 (full- cel Rn She 69: BVP-Ini6-1:.4 ess ON ee 65. 
CTimetine 2.0 (project manegement) .... . . 289; GIDOtPloNs.0.. .... ee. cone Sars ee cee 35. OVP-Expert 1.2 (expertsystem)... ...... 65. 
Broderbund ... CP DAuto Dimensioning3.0.. .. ...... ~ 36. GIVP-GreGNES 1.0. 2 ioe pig ene eee 65. 
Pnnt Shop (benners, signs, efc.) ........ Hervard Associates ... “NCP Paul Mace ... NCP 
Print Shop Companion (tools for Print Shop) 3 PCOG O10) hes sik ss Cobden Ne ele 89. CH/Test-H/Format 1.5 (hard-disk tools)... .. 49. 
Computer Associataa ... NCP Hayea ... NCP OMace Utilities 4.1 (DOS utiities) . . . .. 59. 
@SuperCalc 41.1 ....... . 299. OSmartcomll 3.0. Ba 89. Parsonica ... NCP 
Core Intarnationai ... NCP Haadianda ... NCP ®SmartNotes 2.0 (Post-it-ike nore 49 
OCorefast 1.3. E . 109. OPCTALK41.3. 55. @SeeMORE1.0....... 49. 
Crosstatk Communicationa ... NCP Hiigreeve Software ... NCP Quarterdeck ... NCP 
OCrosstalk XVI9.61...0.00 6. Foe. ee 95. ObyperAccess3.2.....,.. . 89. ODESOQView 2.0 (opereting environment). . . 79. 
OCrosstalk MK.4 1.0 .. 129. individual Software ... NCP OExpanded Memory Manager 4.0.... ... 39. 
Dac Software ... NCP OThe Instructor ll... ... 26 Simon & Schuster ... NCP 
ODac Easy Base 1.0....... A 32. mDirectory Assistence 1.0 . ee 33. TYPING TUROGIV So wmers, quite seed 33. 
ODac Easy Payroll2.0......... 45. OProfessor DOS (with Smertguide). re 33 Webster's New World Writer 1.04........ 59. 
ODac Eesy Accounting 2.0 . . 59. OSmartguide (mem. resident DOS reference) 18. Softlogic Soiutions ... NCP 
ODac Easy Bonus Pak......... ats 89. Olyping Instructor II . . 26. Software Carousel 2.0 (everything resident) 35. 
ee — oo. NCP intersecting Concepts .. . NCP Disk Optwmzer 2.02... «00... oan, 35 
SW AUO, eye se tases tana . 99. ODisplay Master 2.11 (for EGA systems)... . 39 @ Uiberty 1.0. ne. tet lalc ce ee eek 59. 
For the IBM-PC (XT & AT) Exclusively. 
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Jevelin Software ... NCP 








hed ZONE-NO Zig Zags. 


Software Publiahing ... NCP 
BPFS:First Publisher 1.0 . 
PFS First Choice 2.0 . Sikhs . . 89. 


(PFS Professional Write 1. 03. 119. 
@PFS Professional File 1.01 . 149 
@Harvard Graphics 2.0 . 239. 
Springboard ... NCP 
NewsroomePro . : 2 45, 
Symantec ... NCP 
00 &A 2.0 (database, word processor)... 209. 
MQ&AWrite1.0...... 0 0... eee. 119. 


Traveling Software ... NCP 
ILAP-LINK 2.0 (514" to 3'%" end back). . 79 
True BASIC, inc. ... NCP 


OlueiBASIC 2101 +... er biter oa. §7 

Biltue BASIC Libraries .. eech 32 
Turner Haii ... NCP 

BSpelink 1.0... ae 49 

®SQZ! 1.5 (meke 1-2-3 sheets smaller)... . . 49 


Note-It Plus 2.0 (notes on 1-2-3 sheets) ... 49 
i4Word 1.0 (add word processing to 1-2-3) 59 
BCambrdge Spreadsheet Analyst202 ... 59 
Unison World ... NCP 
Newsmaster 10 é OT. 
WordParfect Corp. ... NCP 
WordPerfect Executive 1.0. 


CiWordPertect 4.2 (one of the best)... .. 199. 
WordTech ann se NCP 
GOBAEIAe es a eet ce 89 
QuickSilver 1.1 359 
Xerox ... NCP 
Venture Publisher 1.1 489 
EDUCATIONAL 
Barron’a ... CP 
Computer SAT. ay een tie ee: 35. 


Biua Lion ... CP (requires CGA or EGA) 


OTtcket to London, Paris, or Spain (specify) 25. 


ORSVP (etiquette & internetiona! business 
protocol) 


Stona & Assoc. ... NCP (reqs. greph. bd} ) % 
My Letters, Numbers, Words (ages 2 to 6). . 27. 





PC Connection 
Hardware Special 
through December 31, 1987 


KRAFT SYSTEMS ... 1 year 
Three-button Joyatick 

Plua ACCOLADE ... NCP 

Hardbaii 

A famous person said a few years back that 
there's nothing like central heat to bringina 
crowd Since then, everyone up here has tt, 
so we needed a little better draw After all, 
what would be better than the Boys of 
Summer to warm up those Nights of Winter? 


© Kraft Premium Joystick will self-center 
or float free; includes an 8-foot cable; 
connects to e stendard PC game port; 
and has an extra fire button on top of 
the stick . 
Accolade Hardball has full: -Size, 3D 
animation, and allows you to play ageinst 
the computer or a fnend peas 
Qtaphics board).. .... .. . 24 


For PC, XT, AT, XT286. .both just 49 
Leether Goddesses of Phobos... eech 25 
Zork Tnlogy . . 2 oe. 49. 
Microleagua Sports . » CP 

Microleague Baseball (requires CGA) ..... 25. 
Microprose ... CP 

F-15 Srike Eagle (requres CGA) . .... . 22. 
Silent Service (requires CGA)... .... 22 
Gunship (requires CGA or EGA) ......... 32. 
Microsoft ... CP 


OF fight Simulator 2.13 (regs graphics brd) . 32. 
Mindscape ... CP 
Balance of Power (regs. graphics brd.) .... 30 
Parlor Software ... CP 

Bndge Parlor (best Bridge simulation)... . . 49 
Sierra On-Line ... CP 





HARDWARE 


Manufacturer's standard limited warranty period 
for ttemns shown ts listed after each company 
name. Some products in their line may have 
different warranty penods. 


AST Research ... 2 years 
VOMin2C/SIP. . 

NEW! SixPakPlus 64k CSIP 
(now upgrades to 576k)... . 
SixPakPremwum 256k C/S/P 
(upgrades to 1 Meg or 2 Meg wiPiggyback) call 
Advantage Premium 512k S/P 

(upgrades to 1 Meg or 2 Meg w/Piggyback) 299 
RAMpage! 286 512k (upgrades to 2Meg) 339 
RAMpage/2 64k (upgrades to 2 Meg) . 209 
Hot Shot 286..... call 
AST Premium senes boards end RAMpage! 
boards support EMS and fully support EEMS. 
Amdek ... 1 year 


$ag 
129. 


LaserDnve-1 (CD-ROM Drive) . i 629 
Video 310A (amber monochrome monttor) 139. 
Video 410A (amber monochrome monitor} 169. 
Compucabie ... 2 years 

2-Position switch box 39. 
3-Position switch box 59 


Cuesta ... 1 year 
Datasaver 200 Watt (PC backup power unit) 339 
Datasaver 400 Watt (AT backup power unit) 459 
Curtia ... ilfetima 


ACCESSORIES 

Disk Holder (holds 50 51/4." oe) 8. 
Panter Stand 18 
Universal System Stand 25. 
CABLES 

Smartmodem-to-PC Cable (9 feet)... 17. 
Pnnter-to-IBM cable (9 feet} Paps keanty 
SURGE SUPPRESSORS 

Safestnp (6 outiets) a. opel: 
Diamond (6 outlets)... 32 


Ruby (6 outlets; EMI/RFI filtered; 6 ft.cord) sheesh 
Ruby-Plus (w/FAX & modem protection). . 69 


Kids Stuff (ages 2 to 6). cid bronescteene 27. WLetsure Sutt Larry (requires CGA or EGA)... 25. DCA ... 1 year 
Trua BASIC, Inc. ... NCP OSpace Quest (requires CGA or EGA)...... 33 Irme 2 (3270 emulation board)... . 729. 
BTngonometry . SL a Wetec. 5 32. King's Quest Ill (requires CGA or EGA) .... 33 Irme PS/2 (for Models 50 and 60). . 729. 
Algebra... Reataes Simon & Schuster ... CP Epson ... 1 year 
Star Trek/Promethean Prophecy. ....... 27. All cps speeds iisted are for 12 cp1 mode 
RECREATIONAL Sphere, inc. ... NCP EX-800 printer (80 column, 300 cps).. ... call 
GATO (submanine simulation, requires CGA) 12. EX-1000 printer (736 column, 300 cps)... . . call 
Accolada ... CP (reqs. graphics brd.) Orbiter (shuttle simulaton, requires CGA) . . 27. FX-86e pnnter (80 column, 240cps)... . call 
Hardball (basebel/ simuietion)..... .... 24. Sublogic ... CP FX-286e (136 column, 240 cps)...... . call 
Meen 18 (great golf game, CGA or EGA). 29. Jet (requires graphics board) . 33. LQ-850 printer (80 column, 264 cps). . .. call 
Electronic Arts (reqs. graphics brd.) XOR ... NCP LQ-1050 pnnter (136 column, 264 cps). .. call 
Starflight (NCP) ........ 0.0.0.6. 32. NFL Challenge . LQ-2500 printer(136 column, 324 cps) .... call 
Chessmester 2000 (CP CGA or Hercules) 32. LX-800 pnnter (80 column, 180 cps). . Cail 
Chuck Yeager's Flight Simulator eg G2: 1-800/243 8088 Printer-to-IBM cable (6 feet) pare 15: 
Grand Slam Bndge (CP) , . 45. a aa 5th Generation ... 6 montha 
Hayden Software ... CP Logical Connection 256k . 319. 
Sargon Ill (chess, reqs EGA or Hercules}... 15. PC Connection Logical Connection 512k. . 379. 
Infocom ... NCP 6 Mill Street 435M Hayea ... 2 years 
Bureaucracy  Stationfall Lurking Horror imeem Marlow, NH 03456 Smartmodem 1200. 299 
Hollywood Hyinx Hitchhiker's Guide 603/446-3383 Smartmodem 1200B (with Smartcom ii). 299 
For the IBM-PC (XT & AT) Exclusively. 
—_——e eee nm = =< —— = 
—— = “= SS2S5255>-=> ” 5 25 ==> 
—_—_—_—_ or eS ee ere eT 
“DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OF REPAIRED AT OUR DISCRETION ALL ITEMS SUBJECT TO AJAILABILITY 














Call 800/245-3088. 


patie al be (no software). . . $265. 
Dame carretera. oe 
pissed! 34008 (with Smartcom Il). . 
Hercules ... 2 years 
Hercules Color Card(CGA).......... . 159. 
Hercules Graphics Card Plus ..... 189. 
Hercules Incolor Card (includes RAMfont) . . cal 
iMS! ... itfetime 
Genius Mouse (includes Paint; 1 yr. warranty) 49. 
Optimouse (includes Dr. Hato ll). .....0 0... 99. 
Intel ... Syears 
Inboard 386 (requires cable inst. kit)... .. 949. 
Inboard Installation Kit... 2.2... 0.00008 139. 
Aboveboard 286 512k .............. 319 
Aboveboard PS/286 512k S/P.......... 349 
8087 (for !BM-PC&XT) 2... eee 114. 
80287 (for IBM-PC AT & XT 286) ......... 195. 
80287-8 (for 8 MHz AT compatibles). ..... 249. 
BOM87 (IO MA) ve i eines 499. 
Kensington Microware ... 1 year 
Masterpiece Remote .... . 119 
Masterpiece Plus... ....00.0.0.0.5.. 109 
Printer Muffler @O column). ...... . 9. 
key tronic ... 3 years 
101 Keyboard (enhanced layout) . 119. 
Kraft ... 1 year 
Three-button join . 33, 
Microsoft ... 1 year 
Mouse with Painttorush (specify bus or sena)) 99. 
Mouse with Easy CAD (specty bus or sera) 119. 
Migent ... 1 year 
Pocket Modem (ext, 1200 baud, w/software) 169. 
MSC Technologies ... lifetime 
Formerly Mouse Systems Corp. 
PC Mouse w/PC Paint Plus (serial version) . . 99. 
PC Mouse w/PC Paint Plus (us version) .. 109 
NEC ... 2 years 
Multisyne (800 x 560 max. res.) ..... 6... 547. 
Multisyne Plus (968 x750 max. res.).... 949 
GB-1 (supports 640 x 480 resolution) ..... 279. 
NSI Logic ... 3 years 
Epic 480 (extended EGA) ............. 129. 
Smart EGA Plus (supports 800x600 res.) .. 269. 
Okidata ... 1 year 
bape... 2% Meee e cases sian call 
Laserline 6 RAM cartridge (384k).. .... 239. 
Personality Module (senal or paraile) ..... 159. 
Orchid Technologies ... 2 years 
Tiny Turbo 286....... 6... cee eee 289. 
PC Turbo 286e w/1 Meg (10 MHz)....... 729. 
Jet 386 (includes cable Ki)............. 869. 
RAMaquest 2 Meg (for PS/2 models 50/60) 699. 


Practical Peripherais ... 5 years 
Microbuffer Miri (parallel print buffer w/128k) 79. 





Quadrsm ... 2 years 

ProSync (with mouse; supports 640x480 & 

752x410 resOlbon) oe $259. 

Microfazer II Pont Buffer64k........... 249. 

Sony ... 90 days 

Multiscan (900 x 560 max. res)... ...... Call 

Toshiba ... 1 year 

P321SL pminter (80 col, 216 cps, wAractor) 529. 

T1000 Laptop Computer .............. call 

T3100/20 Laptop (w/20 Meg Hard Drve).. call 

Tseng Labs ... 1 year 

EVA 480 (supports 640x480 res., includes Dr 

Halo If & drivers for Autocad & Lotus 1-2-3) 299. 

Video7 ... 2years 

VEGA Deluxe (supports 640x480) . . 259. 
DRIVES 

1OMEGA ... 1 year 

Bernoulh Box 20 Meg wiPC2 card... . . 1649. 

10 Meg carindge .......... 6... 59. 

Bernoulli Box 40 Meg wiPC2 card... ... 1849. 

20 Megcartndge....... 0... cece eee ee 82. 

Miniscribe Corp. ... 1 year 

ScnbeCard 30 Meg (68 ms)............ 479. 

Mountain Computer ... 1 year 

40 Meg Intemal Tape Drive (XT or AN)... . . 379. 

40 Meg External Tape Drive (XT or Al)... . 499. 

40 Meg External Tape Drive w/Power 

SUOPIVKTOFAT) arse ccetna = + oils cones 569. 

DnveCard 20 Meg @Oms)........ . 479 

OnveCard 30 Meg (78 ms) ............ 569. 

OnveCard 50 Meg (54ms).......... . 699. 

Plua Development ... 2 years 

Hardcard 20 Meg (49 ms). . xen Call 

Hardcard 40 Meg (39 ms)......0.0 00... call 

Seagate ... 1 year 


FREE PCTV® Hard Drive Installation Tape with the 

purchase of Seagate drive for the IBM PC (not for 

AT). Specty Beta or VHS. 

20 Meg Internal Hard Drive (w/Westem Digital 
299 


controller and cables, 65 ms). .......... 

TEAC ... 1year 

PC, XT 360k Drive (5'4" hal-height) ...... 99. 

Toshiba ... 1 year 

PC, XT 360k Drive (51%" haif-height)....... 99. 

AT 360k Dnve (5%4" hal-height) ..... ... 117. 

PC, XT, AT 720k Dnve (3%”, haif-height)... 119. 
MEMORY 

64k Upgrade Set (150.ns, setof9)........ call 

256k Upgrade Set (150 ns, setof9)....... call 

256k Upgrade Set (720 ns, setof9)....... call 


DISKS 


All disks have a liletme warranty. 
51/4” DS/DD Disks lor PC & XT (360k) 


Fuji MD2D (10 disks perbox)........... $12. 
Sony (10 disks perbox)....00.. 1.26... 12. 
Maxell MD2-DM (10 disks per box)... ..... a 
Verbatim Datalife (10 disks per box) ....... 3. 


51a" DS/High Density Disks ior AT (7.2 eg, 
Fuji MD2HD (10 disks per box) 


Sony (10 disks per box). .........0..00. a 
Maxell MD2-HDM (10 disks per box) ...... 23. 
Verbatim Datalife (10 disks per box) ....... 22. 
31/2" DS/DD Diskettes (720k) 

Sony (10 disks per box)... eee 19. 
Maxell (10 disks perbox)..0 6... cn. 20. 


3'/2" DS/High-Density Diskettes (1.44 Meo 
Fuyi (70 oisks per box). . 


Maxell (10 disks perbox)........... ... 
MISCELLANEOUS 

CompuServe 

CompuServe Information Service ........ 24. 
Grolier’s OnLine Encyclopedia..... 0 .... 32. 
PC Connection ... lifetime 

Computer Toolkit ....... 0.00... .250. 22. 
Smartmodem-to-AT cable (9 feet)... . . 19. 
1§-loot Parallel Pnntercable .. ......... 19. 

OUR POLICY 


@ We accept VISA and MASTERCARD. 

@ No surcharge added for credit card orders 

®@ Your card ss not charged until we ship. 

® if we must ship a partal order, we never charge freight 
on the shipment(s) that complete the order (in the US). 

@ No sales tax. 

@ ANUS. shipments insured, no addibonal charge 

®@ APO/FPO orders usually shipped 1st Class Mail 

@ Allow 1 week for personal and company checks to clear 

@ UPS Next-Day: Air available 

@ COO max. $1000. Cash, cashier's check, or money order 

®@ 120 day limted waranty on all products. * 

® To order, call us anytime Monday thru Fnday 9:00 to 
9-00, or Saturday 9 00 to 530 You can call our business 
offices at 603/446-3383 Monday through Fnday 9:00 to 
§:30. 


SHIPPING 


Note: Accounts on net terms pay actual shipping. 
Continental US: 

@ For montors, panters, and hard drives, add 2% for UPS. 
ground Call for UPS 2nd-Day & Next: Day: Aur, 

@ For computers, pay actual charges. Cail for UPS 2nd-Day 
& Next Day-Ar 

® For all other tems, add $2 per order to cover UPS 


Microbufter Inline (par print buffer w/256k) 149. Shipping. For such items, we automatcally use UPS 
1200 Baud Intemal Modem ............ 89. 1-800/243-8088 2nd-Day-Aw at no extra charge i you are more than 2 
1200 Baud External Modem.......-... 109. days from us by UPS ground. 
2400 Baud Internal Modem ........... 159. Hawaii: 
2400 Baud External Modem... -.. 189, PC Connection bie pe a gt tend Spe 
Princeton Graphics ... 1 year ; 6 Mill Street 435M tems, add $2 per order 
MAX-12E (amber monochrome monitor)... 139. EL qemms Marlow, NH 03456 Alaska and outside Continental US: 
HX-12E (640 x 360 max. res.) .......0.- 499. 603/446-3383 ® Call 603/446-3383 for informabon. 

For the IBM-PC (XT & AT) Exclusively. 
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PC Plenty. 


Call of nature. 


I 


and call (particularly your call), 


We have pecks of potent programs designed to push 
your performance to new peaks of perfection. And 
bushels of bountiful boards at bonanza 


bargains to balance your budget. 


Increase your yield. 

(Or, look before your reap.) 

As every PC owner knows, it’s not 
what you got, it's how you use it. 
That's why we back up every sale 
with the support you need to make 
sure your micro bears fruit. 

Having trouble juicing up your 
modem? Is your spreadsheet in the 
pits? Do you suspect your sumptuous 
new drive may be rotten to the core? 
Just give our highly-trained micro- 
logists a call. If they can't figure out 
where the canker lurks, they'll 


Knit 


ife, 
net accounts. Limlt one per customer. 


t's harvest time here in Marlow, NH (pop. 548) where 
a bumper crop of PC products is always at your beck 








Carve yortrectt atnicliein ts curthay ectye with 


very own official PC Connection Pocket 


from Victorinox. Offer not available to 


call the manufacturer and find someone who can. 

So, never fear! Whether you're a hard-boiled 
computer doc. specialist, or just an ordinary Joe, you 
can always beat your silicon sword into a powerful 
ploughshare at our fertile crescent. 


Have an axe to grind? 
Why not try our PC Connection 
Pocket knife? It will help you slice 
through the most complex instal- 
lation, and do a very thorough job 
on your afternoon snack. This is the 
real thing—from Victorinox, makers 
of the original Swiss Army Officers’ 
Knife. And it's free to anyone who 
places an order of $750 or more 
between now and December 31. 
Just call 1-800/243-8088 or 
1-603/446-3383, M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, call ahead to make sure 
what you want is in stock. 


For the IBM-PC (XT & AT) exclusively. 
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®@ EGA PLUS CARDS 





TECMAR INC. 
Tecmar EGA 
Master 480 


Tecmar is one of the older companies sup- 
porting the IBM PC standard. It designed 
one of the first video adapters and helped 
introduce many PC users to the wonders of 
high-resolution graphics. 

Now a division of Rexon, a holding 
company, Tecmar is selling two EGA Plus 
cards, which it designates as the EGA 
Master 480 and EGA Master 800. The 
names are a tip-off to the boards’ resolu- 
tion. Tecmar OEM’s the EGA Master 480 
from Genoa Systems Corp. , and the card is 
similar to the Genoa SuperEGA (although 
it lists at $495, $4 less than the Genoa 
board), but some of the differences are sig- 
nificant. 

The Tecmar board uses the Genoa chip 
set and a Genoa BIOS. This chip set in- 
cludes hardware for normal CGA, MDA, 
and Hercules emulations. Plantronics Co- 
lorPlus emulation is available, too. The 
card is easily configured and allows access 
to its setup switches through the usual cut- 
out in the backplane. Installation is aided 
by Tecmar’s fine documentation (superior 
to Genoa’s), which includes extra sections 
on tips and troubleshooting. The installa- 
tion of the card is just the normal plug in 
and run. 

The board included the appealing and | 
powerful mode-selection software de- 
signed by Genoa. A gencrous assortment 
of text modes is available, ranging from 80 
by 60 and 80 by 66 up to 132 columns by 
25, 29, 32, or 44 lines. You don’t need to 
patch DOS or use a special driver for these 
to work correctly with DOS. You can run 
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Tecmar EGA Master 480 

Tecmar Inc. 

6225 Cochran Rd. 

Solon, OH 44139 

(216) 349-1009 

List Price: $495 

In Short: Unusual 800 by 440 Windows 
drivers provides very attractive results. Good 
driver support and moderate performance. 
CIRCLE 607 ON READER SERVICE CARD. 
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The Tecmar EGA Master 480 uses the Genoa chip set and a Genoa BIOS. Includedin the chip set is 
hardware for normal CGA, MDA, and Hercules emulations. 





game software that bypasses DOS through 
an option in the mode software that boots a 
floppy disk directly. 


Tecmar supplies drivers for Microsoft | 


Windows, GEM, AutoCAD, 1-2-3, and 
Symphony. The GEM drivers include a 
useful 640 by 528 resolution. A batch file 
for installing the board with WordPerfect 
is also provided. 

In addition to the normal 640 by 480 
EGA Plus Windows driver, Tecmar in- 
cludes an unusual 800 by 440 Windows 
driver. This seemingly odd resolution ac- 
tually makes a lot of sense. It retains the 
same pixel ratio as the standard EGA 640 
by 350 resolution. It somehow felt more 
right than some of the other ratios available 
on other boards. Tecmar’s 800 by 440 
mode seems simply to have higher resolu- 
tion without distortion. Overall, this mode 
showed less slowdown than other high- 
resolution modes on our performance 
tests. You don’t pay much of a speed pen- 
alty for the extra resolution provided by 
800 by 440. We like it! 

Tecmar’s AutoCAD driver is the same 
Creative Logic ADI driver you'll find in 








ws The EGA Master 480 
includes an unusual 800 
by 440 Windows driver. 
This seemingly odd 
resolution actually makes 
a lot of sense. 


other boards in this review. Its windowing 
functions were attractive and useful. Only 
the 640 by 480 mode was available with 
AutoCAD. 

Other than the fetching 800 by 440 
drivers, the Tecmar doesn’t stand out from 
the EGA Plus pack. At $495, you won’t go 
far wrong with the EGA Master 480, but 
there are other EGA Plus cards you can 
choose from for the same money that also 
deserve your consideration. 
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TECMAR INC. 
Tecmar EGA 
Master 800 


Tecmar’s EGA Master 800 is similar to the 
Genoa Super EGA HiRes. It lists at $595, 
$4 cheaper than the Super EGA HiRes. No 
surprise since Tecmar OEM’s the EGA 
Master 800 from Genoa. Like the Genoa, 
Tecmar’s board is capable of up to 800 by 
600 resolution with multiple-scanning-rate 
monitors. 

The chip set performs CGA, MDA, 
Hercules, and Plantronic ColorPlus emu- 
lations in hardware. The EGA Master 800 
also provides partial emulation of the new 
IBM VGA standard. It is compatible with 
most VGA software in modes 1] and 12 
(the 640 by 480 modes), but not the 256- 
color 320 by 200 mode 13. VGA compati- 
bility wasn’t provided with the Genoa. 

Like the other Tecmar/Genoa boards, 
installation is straightforward. There are 
some on-board jumpers that you may have 
to set if your configuration is unusual, but 
normally the switch accessible through the 
backplane is all you must set, if that. Tec- 
mar’s documentation is good, and installa- 
tion presents no difficulties. 

Tecmar includes the same drivers with 
the EGA Master 800 as with its lower-res- 
olution cousin. The same 640 by 529 
GEM drivers and the unusual 800 by 440 
Microsoft Windows driver are available, as 
is the Creative Logic AutoCAD ADI driv- 
er. You also get a fine setup utility and a 
wide variety of text modes, including the 
unusual high-density 100 by 75 and 114 by 
60 displays. 

The EGA Master 800 provides rock- 
steady 800 by 600 displays. It does not re- 
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Teemar EGA Master 800 

Tecmar Inc. 

6225 Cochran Rd. 

Solon, OH 44139 

(216) 349-1009 

List Price: $595 

tn Short: Superb 800 by 600 high-resolution 
mode and 800 by 440 Windows drivers. Per- 
formance was middle of the pack. 

CIRCLE 606 ON READER SERVICE CARD. 
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The Tecmar EGA Master 800, a half-length card selling for $595, is wo of up to 800 by 600 


resolution with multiple-scanning-rate monitors. 


duce the vertical-scanning rate, as do the 
ATI and Tatung boards, so there is no in- 
crease in flicker. Tecmar’s documentation 
makes the strange assertion that ‘‘the Sony 
Multiscan monitor can support 640 by 
480, but it cannot support 800 by 600 ad- 
vanced high-resolution graphics.’’ We 
disagree. Our results with 800 by 600 on 
our Sony Multiscan with both Windows 
and AutoCAD were exemplary. The im- 
ages were totally stable, and we didn’t 
have to make any positioning or size ad- 
justments when switching into or out of the 
super high-resolution mode. 

As with its Genoa equivalent, the Auto- 
CAD ADI driver’s special viewport fea- 
tures worked only in 640 by 480 mode, not 
800 by 600. The special capabilities are 
useful and are missed in the high-resolu- 
tion mode. Unfortunately, the extra high 
resolution uses up too many pixels of the 
256K-byte video RAM, so there simply 
isn’t room for the extra windowing fea- 
tures available in lower resolutions. The 
snazzy windowing is moderately useful, 
but we’d personally opt for the added clar- 
ity and detail of the 800 by 600 driver. 

We had good results with Windows at 
640 by 480, 800 by 440, and 800 by 600. 
800 by 600 is significantly slower than ei- 





ther of the other resolutions, but the added 
detail is a reasonable trade-off. You can try 
the various resolutions and decide for 
yourself. 

The EGA Master 800’s performance is 
right in line with its Genoa equivalent. It’s 
a little slow but not horribly so. 

Tecmar sells the EGA Master 800 for 
$595, the same as the Genoa version with 
the same features. As we said in our evalu- 
ation of the Genoa, this price is reasonable 
when you consider the 800 by 600 capabil- 
ities. 


THOMSON INFORMATION 
SYSTEMS CORP. 


Thomson EGA 


Ultra Version 

The concept of ‘‘one-stop shopping”’ 
works well in the supermarket trade, so 
why not in PC video? NEC, a pioneer in 
multisync monitors, markets an EGA Plus 
video adapter called the GB] that lists for 
$549 and is essentially a clone of Tseng 
Labs’ fine Eva/480. Now Thomson Infor- 
mation Systems Corp., a company begin- 
ning to make an impact on the monitor 
market, has started offering an excellent 
EGA Plus card called the Thomson EGA 
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The half-length Thomson EGA Ultra Version board offers increased bandwidth to the video 
memory and supports the full set of 256 raster operations required by Windows. 


Ultra Version, which lists at $495. 

The EGA Ultra has an unusual design, | 
unusual chips, and unusual driver soft- 
ware. The design goal is to ‘‘function as a 
Windows engine.”” Thomson claims Mi- 
crosoft Windows performance advantages 
because the board can perform read/modi- | 
fy/write operations in a single cycle and 
has automatic phase alignment for | 
BITBLT operations. The board also offers 
increased bandwidth to the video memory | 
and supports the full set of 256 raster oper- 


FACT 


DEE: 


Thomson EGA Ultra Version 

Thom»on Information Systems Corp. 
5731 W Slauson Ave. 

Culver City, CA 90230 

(213) 568-1002 

List Price: $495 

In Short: Unique chip set and drivers pro- 
vide stunning performance with Windows. 
Performance with other sofiware ts merely 
good. The Microsoft InPort can save a slot or 
senal port. 

CIRCLE 605 ON READER SERVICE CARD 
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ations required by Windows. The hard- 
ware also includes excellent cursor opera- 
tion (up to 32 by 64 pixels), which reduces 
cursor flicker under Windows and further 
speeds operation. 

The chip set is a proprictary ASIC 
VLSI developed jointly by Renaissance 
GRX, an OEM vendor founded by a group 
of ex-Microsoft employees, and Japan’s 
Yamaha. It uses | .5-micron CMOS (com- 
plementary metal oxide semiconductor) in 
a 100-pin surface-mount configuration. 
The chips incorporate all four existing 
graphics standards, the entire logic of both 
the 6845 CRT controller and EGA control- 
lers resides in hardware, and the board can 
display gray scales on a monochrome 
monitor. This chip set also includes provi- 
sions for up to cight video planes (if 512K 
bytes of memory is provided), analog and 
TTL digital output, and frame-grabbing 
digitization of NTSC signals, although 
none of these advanced capabilities are im- 
plemented in the EGA Ultra board. 

The EGA Ultra is the only board tested 
that includes an InPort interface, which ac- 
cepts a Microsoft mouse with the appropri- 
ate round miniconnector (the same one 








This port can save you either a slot or a se- 
rial port, and you need buy only the mouse 
itself, which is less costly than the others. 

The half-length EGA Ultra board fea- 
tures surface mounting on both sides for 
increased density. There were a couple of 
correcting wires, not unusual in an early 
production sample (serial number 33). 

Because of the InPort facility, installa- 
tion was slightly more complicated than it 
was for the other boards tested. As with a 
Microsoft Bus Mouse, you must select an 
interrupt level for the mouse. The presence 
of various devices in your system pre- 
cludes certain interrupts, so finding a suit- 
able one is something of a process of elimi- 
nation. The factory default of 2 works in 
many, but not all, circumstances. The in- 
terrupt is selected via a jumper pad. 

The EGA Ultra has a four-position 
switch accessible through the backplane 
that determines the monitor type and de- 
fault mode. Two other switches modify 
other aspects of monitor interaction. These 
switches are thoughtfully positioned at the 
top of the card. Even though you must re- 
move the computer’s cover to get at them, 
they’re more accessible than they would be 
if they were lower down. A supplied utility 
handles software installation unusually 
well. 

Our test sample came with only Win- 
dows and AutoCAD drivers. The /-2-3/ 
Symphony drivers weren't ready at this 
writing but were scheduled to be out soon. 


IMPRESSIVE DRIVER We first tested 
the EGA Ultra with Windows installed 
with the standard Windows EGA driver. 
Performance was good but not exception- 
al. Then we tried the 640 by 350 driver 
provided by Thomson. Wow! This was a 
kettle of pixels. Most of the tests took a 
third to half the time, and one test ran five 
times faster! The arrow pointer and the 
hourglass were rock stable and didn’t 
flicker when they intersected with other 
entities. One incidental oddity was that the 
Thomson driver didn’t let us hit Retum as a 
default in dialog boxes. 

We were equally impressed with the 
640 by 480 Windows driver. Most, but not 
all, of its operations in high resolution 
were significantly faster than standard 
EGA resolution without the special driv- 





used for Microsoft’s bus and InPort mice). | ers. Strangely, high-resolution Windows 
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Introducing Direct Net’ and EXTRA — 
hot new products from the makers of Direct Access. 


A DIRECT ACCESS 4.1- 
INSTANT ACCESS TO ALL YOUR SOFTWARE. 


Direct Access has vaulted to the top of 
major best-seller lists, and received PC 
Magazine's “Editor's Choice” rating. It is 
a user-defined menu system that 
Organizes all your programs on hard disk 
and lets you access any program or 
command with a single keystroke. Usage 
tracking provides reports on each 
computer, any project in progress, and 
all software usage. You can also 
customize a password security system 
for any sub-menu or application. 


ONLY $89.95 (je Rea 





A NEW! EXTRA- 
EXTRA CAPABILITY WITHOUT ADDITIONAL 
MEMORY. 


EXTRA provides efficient management 
of multiple memory resident programs 
while using only the RAM memory of 

one. This preserves precious working 





space and frees the computer's base 
memory for other application programs. 
EXTRA has easy-to-follow screen 
displays, simple setup and can save 
information to disk, extended memory 
or expanded memory. 


ONLY $99.00 


© 1007 Oates Technstogy tevernstional, tne. 
Dwect Accera, Dwoct et ond EXTRA an trademarks of Cele Techasiogy toternateensl, tec. 


A NEW! DIRECT NET- 
THE SINGLE KEYSTROKE NETWORK MANAGER. 


Direct Net is an extremely productive 
network management menu system that 
assigns uniform or customized menus 
throughout the network. Innovative 
design allows Direct Net to “go around” 
unfamiliar DOS commands. Complete 
control couldn't be easier. 


ONLY $245.00 


GET INSTANT PRODUCTIVITY WITH 
ALL DELTA PRODUCTS. 


Contact us today for more information 
on how Delta products can help you and 
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came up in black and white, which hadn't 
occurred in our test series. We were able to 
apply our color preferences with no prob- 
lems, though. 

The AutoCAD driver uses the common 
ADI interface, but unlike most, it isn’t 
memory resident. Instead, it’s an execut- 
able file that spawns AutoCAD after initial- 
izing the EGA Ultra board. After being so 
knocked out by the Windows drivers, we 
were slightly surprised to find that the Au- 
toCAD driver is something of a slug. It’s 
slow and doesn’t offer any bells or whis- 
tles; it simply gets the board working with 
AutoCAD. 

Performance on PC Labs performance 
tests was impressive. The Ultra EGA was 
aclose second to the Paradise board in tele- 
type text testing, which indicates how well 
a board will display normal text. 

If all this performance exacted a premi- 
um price, we'd still recommend the Ultra 
EGA. But it doesn’t! The $495 retail is 
highly competitive. If you're not a Win- 
dows user, the Ultra EGA is acceptable, 
but there are other boards that offer resolu- 
tions above 640 by 480 for the same mon- 
ey or less. But if you do use Microsoft's 
pride and joy interface, there's absolutely 
nothing in this category thal can louch the 
Thomson EGA Ultra! 


TSENG LABORATORIES INC. 
Tseng Labs Eva/480 


Tseng Laboratories was one of the first to 
design an advanced chip set emulating the 
EGA and to offer an EGA Plus card with 
640 by 480 resolution. Its Tseng Labs 
Eva/480, which lists for $580, has gar- 
nered a reputation for high performance 
and flexibility, which we found to be well 
justified. 

The Eva/480 is a full-length, heavily 
populated adapter. The Eva/480 comes 
standard with Tseng’s CMI] daughter- 
board option. Without the CMII, the 
Eva/480 is just as compatible with CGA 
and Hercules software as an IBM EGA 
adapter. The IBM EGA runs most, but not 
all, CGA software, and it’s downward 
compatible with the CGA. So is a Tseng 
without the CMII module. With it, howev- 

} er, the Eva/480 becomes completely com- 
patible with both CGA and Hercules soft- 
ware. You may also want to investigate 








The Tseng Labs Eva/480, a full-length heavily populated adapter, lists for $580. With its CMI 


daughterboard option, the Eva/480 is completely CGA and Hercules compatible. 


NEC’s $549 GB1, an OEM version of this 
board. 

You also get a parallel port with the 
Eva/480. If you install a monochrome 
adapter, the Tseng’s parallel port functions 
as LPT2, otherwise it’s fixed as LPTI. 
You may have to readdress a parallel port 
on your multifunction or I/O card. The par- 
allel port is an attractive extra at seemingly 
no extra cost, 

You set text modes with a simple utility 
called Emode. Tseng also supplies a cus- 
tomized replacement for ANSI.SYS 
called EANSI.SYS. If you don’t include 
EANS in your configuration file, the vari- 
ous Tseng text modes don't override 
DOS’s 25-line display limitation. The util- 
ities included with some other boards auto- 
matically operate with DOS in whatever 
mode you've chosen. Tseng’s method is 


EDITOR’S 
CHOICE 


Tseng Labs Eva/480 

Tseng Laboratories Inc. 

10 Pheasant Run 

Newtown, PA 18940 

(215) 968-0502 

List Price: $580 

In Short: Stands out for hardware pan and 
zoom and very good performance. The board 
has a free font editor and includes Dr. Halo If 
paint software. 

CIRCLE 604 ON READER SERVICE CARD 





less desirable, since you can’t use some 
other ANSI driver or, for that matter, no 
ANSI driver at all. 

Other software is included at no cost. A 
powerful font editor lets you modify sever- 
al supplied fonts or create brand-new ones. 
For some reason, it operates in CGA 
mode, but it’s unusual and useful nonethe- 
less. You also get a competent print spool- 
er, although many users probably already 
have one. 

One feature that sets the Tseng and its 
NEC, QDP VIVA, and other OEM board 
equivalents apart is hardware pan and 
zoom. The hardware design lets you zoom 
in and out and pan the graphics image 
strictly within the board’s hardware, not 
dependent on any zoom or pan capability 
of the applications software you're mun- 
ning. A RAM-resident utility that you call 
up with a hotkey (which you can define so 
it doesn’t conflict with your applications 
software) displays a small box with arrows 
to remind you that the hardware zoom and 
pan is active. You use keys on the cursor 
pad to enlarge or reduce or pan the screen 
image. This works beautifully (we tested it 
with AutoCAD, Microsoft Word, and sev- 
eral other graphics programs) and is an at- 
tractive enhancement not offered by other 
board makers. 


DR. HALO As if this weren’t enough, 
you also get a copy of Media Cybemetics’ 
Dr. Halo H, an excellent paint program 
that hasn’t achieved the recognition it de- 
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Invoices, statements, checks... 
virtually any forms you use, we have 
them to fit your software, your office and 
your needs. 

We'd like to prove it. Just tell us what 
accounting software you use, and we'll 
send you a set of sample forms...free. 

We'll also send you | 
a free Moore catalog. 
It's packed with the 
supplies you need for 
a more organized 
office. And backed 
with the service guar- 
antees you ne 
for a more efficient 
operation. : 


PUT MOORE ON YOUR SIDE 
Call 1-800-323-6230 x53 
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O YES. Rush me a sample set of FREE forms for the accounting 
software checked below. And send me a free catalog 

of other Moore products. (For software pues not listed, call 
Moore Product Support at 1-800-323-6230.) 
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serves. Besides the normal paint tools, Dr. 
Halo includes powerful text manipulation 
features, curve fitting, and an image grab- 
ber that can capture images from /-2-3, 
AutoCAD, and many other programs for 
graphics enhancement. It supports the 
Eva/480"s hardware zoom and pan, as well 
as the full 640 by 480 screen resolution. 
Tseng’s selection of applications soft- 


= Tseng’s /-2-3 and 
Symphony text drivers are 
easy to use. When you 
start 1-2-3, for example, 
a screen appears that 

lets you choose the text 
layout you want. 


ware drivers is reasonably extensive. A 
bare-bones but functional AutoCAD ADI 
driver doesn't make much use of color and 
doesn’t offer any advanced features, but it 
works. Similarly, the Windows driver gets 
the job done, but only at 640 by 480. 

Tseng’s /-2-3 and Symphony text driv- 
ers are unusually casy to use. When you 
start /-2-3, for example, a screen appears 
that lets you choose the text layout you 
want, including 80 by 25; 132 by 25, 28, 
or 44; and 80 by 60. You can also change 
the modes from within /-2-3, but you have 
to quit and restart for them to take effect. 

The Eva/480, along with Video-7’s 
VEGA, was one of the first EGA Plus 
cards available. As a result, there are quite 
a few third-party programs that make use 
of the board’s capabilities. For example, 
we often use a shareware utility called 
NewFont that offers a variety of screen 
fonts and excellent palette control. 

The Eva/480 is a relative old-timer, but 
it was a frisky youngster in many of our 
performance tests. It was no worse than 
middle of the pack on our AutoCAD and 
Windows performance tests, but on our 
blitz, random block, and line pattem tests, 
the Eva/480 (and its OEM cousin, the 








QDP VIVA) was among the three fastest 
boards tested. 

At $580, the Eva/480 is no longer all 
that competitively priced, especially with- 
out resolutions higher than 640 by 480. It's 
far from out of line, though, when you 
consider the zippy performance and all the 
extra software you get in the package. 
Tseng will be releasing some hot VGA 
boards later this year, but the Eva/480 is 
likely to remain a contender for some time. 


VIDEO-7 INC. 


Video-7 VEGA Deluxe 


Video-7 is one of the leading suppliers of 
PC video adapters. It supplies, for in- 
stance, the boards sold by Quadram as the 
$495 ProSync. Video-7’s original VEGA 
and the newer VEGA Deluxe reviewed 
here have built quite an enviable reputation 
for their performance and reliability, as 
well as an extremely impressive sales re- 
cord. 

The VEGA Deluxe lists for $495 and is 
an elegant half-length card that uses almost 
all surface-mount technology (only the 
ROM BIOS is a socketed standard chip). 
Video-7 pioneered the idea of making the 





dhs FACT FILE 


Video-7 VEGA Deluxe 

Video-7 Inc 

46335 Landing Pkwy. 

Fremont, CA 94538 

(800) 238-0101 

(415) 656-7800 

List Price: $495 

tn Short; Good davers but moderate perfor- 
mance trom this polished and popular video 
adapter. 

CIRCLE 603 ON READER SERVICE CARD 





configuration switch accessible through an 
opening in the backplane, and the VEGA 
Deluxe card includes this very sensible, 
handy feature. 

You set an extemal switch on the back- 
plane to specify whether the VEGA will be 
connected to either an EGA monitor or a 
CGA/MDA monitor. This is convenient if 
you change monitors (other boards often 
make this adjustment via an internal 
jumper). 

Both hardware and software installa- 
tion are easy, aided by a simple utility. A 


The Video-7 VEGA Deluxe, a half-card selling for SAYS, includes an external switch on the 
backplane to specify whether you're connecting it to an EGA or a CGAIMDA monitor. 
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TIME IS MONEY. 
SPEEDS OF@@al, ESokNCE. 
INTRODUCING 

THE SEIKOSHA SBP-10. 


The only 800 cps printer with 18 pins in a single head. 


As an MIS or data processing professional. you know « Epson ESC/P and IBM Proprinter emulation 

how important high speed, effictency and reliability are + Parallel and serial interfaces standard 

in a computer printer. An outstanding printer is worth « Bidirectional push/pull tractor with paper parking 

its weight in gold because it will save you time, effort ¢ Front panel print mode controls with LCD readout 

and money... Accepts up to 3 font cartridges simultaneously (2 font 
Introducing the SEIKOSHA SBP-10. It'll supply TPES Beaicee) 


« Outstanding warranty 

PERSONAL TOUCH SERVICE | 

Producing an outstanding printer is only half the story. 

The other half is service. 

It includes such things as: 

e A National Hotline number 

e 150 Authorized SEIKOSHA 
Service Centers in the 
United States and Canada 

+ Immediate shipment— 
within 24 hours. 


you with all the essentials. At a speed of 800 characters 
per second, the SBP- 10 is an efficient, rapid-fire docu- 
ment producer. It lets you be 
more productive and cost- 
effective. The SBP- [0's 18 pins 
provide you with sharper resolu- 
tion. We are the only manufac- 
turer to introduce 800 cps and 
an [8 pin single-head in the 
same printer. 





FEATURES TO MEET YOUR 
Call today for a FREE copy 
DEEDS f the SEIKOSHA 
« 800 cps draft/400 cps corres- PS LS 
CAPABILITIES BROCHURE: 
pondence/200 cps NLO 
aie eer 3 §-800-422-7768 or 
+ [8 pin wide carriage 1-201-529-4655 
« Rear/bottonv front paper feed = ae : 
We're Seikosha Amenca Inc . established in 1985 to be the 
North American arm for SEIKOSHA-branded pnnters. 
Two decades ago, we began to design and manufacture 
high quality pnnters for Onginal Equipment Manufacturers 
(OEM) — our name unknown by users like you. But our 
tradition of making quality technological products goes 
back nearly a hundred years (we're the world’s leading 
manufacturer of precision timepieces including SEIKO, " - - 
Pulsar and Lorus) Today, our goal is to be the first p 
among pnnters with a name you can recognize - 


and trust. _— 
Selkosha * 


America Inc. 
Technology with the Human Touch > 
Yew 
Copvrign 1987, Seikowha America Inc It Macarthur Bivd . Mahwah. Nj 07430 ¥ 


Regitipsed trademarks, Epton—S Epson Corp .1SM—International Business Machines Corp. 
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straightforward command-line utility lets 
you specify whether to emulate a type of 
monitor or activate a screen saver. The 
VEGA Deluxe now incorporates an auto- 
switching system to automatically select 
the appropriate video mode for your appli- 
cations software. 

A new option that seems to allow a 
MultiSync monitor to run Hercules graph- 
ics mode in color is misleading. When you 
run the new command, you're informed 
that all that happens is resetting the pal- 


= Video-7 handles 

game disks that must boot 
directly in an interesting 
way. You can create 

a “‘preboot floppy disk’’ 
containing a special 
VEGA driver. 


ettes, and you're warmed not to run Hercu- 
les graphics mode programs. We tried a 
Herc graphics program anyway, but, as 
advertised, it didn’t work. 

Video-7 handles game disks that must 
boot directly in an interesting way. You 
can create a ‘‘preboot floppy disk”’ con- 
taining a special VEGA driver. When you 
boot with this disk, it sets up the VEGA in 
the video mode you’ve specified and 
prompts you to insert your game disk. 
Neat! 

Video-7 provides 25- and 43-line text 
drivers in both 120- and 132-column con- 
figurations. The 132-character modes re- 
quire a MultiSync, although you can use 
the 120-character modes with any EGA 
monitor. It’s thoughtful of Video-7 to pro- 
vide both options, but some other boards 
can display the full 132 columns on stan- 
dard EGA monitors. 

The AutoCAD driver is the Creative 
Logic ADI driver used by several other 
EGA Plus boards. It includes a Viewport 
option that lets you store a view of your 
current drawing and display it in a small 





window. You can thus display two differ- 
ent views simultaneously. Two menu files 
are provided to add the necessary com- 
mands to AutoCAD’s menu structure, one 
for AutoCAD, Version 2.18, and one for 
Version 2.5 and later. Several subcom- 
mands let you capture up to two-thirds of 
the screen (due to memory limitations), re- 
call the stored view, position it to any cor- 
ner of the screen, scroll the image inside 
the Viewport, and set the scroll rate within 
the Viewport image. 

Modes | | and 12 of the VGA standard 
are supported. A new VEGABIOS.SYS 
file is installed as a device driver in your 
CONFIG.SYS by a utility that will add to 
an existing CONFIG (if you already have 
created one). 


USEFUL UTILITIES Instructions and/ 
or patches are provided for WordPerfect 
and WordStar, Versions 4.0 and 3.3. Vid- 
€o-7 also supplies two handy utilities, one 
to change palette colors and the other to 
change the board’s switch settings via soft- 
ware. This handy utility saves you the 


| trouble of having to physically move the 


switches yourself. 

Video-7 planned to begin running a 
bulletin board this fall. The number to call 
is (415) 656-0503. You will be able to ask 
tech-support questions, as well as down- 
load software upgrades and additional 
drivers. 

Our tests of Windows in standard 640 
by 350, 640 by 480, and 752 by 410 modes 
were uneventful. The drivers installed as 
directed and worked as expected. The 
same applied to AutoCAD in the same 
three resolutions. 

Video-7 may have been one of the com- 
panies that pioneered EGA Plus boards, 
but the VEGA Deluxe no longer sets any 
performance standards. It was on the slow 
side on most of the performance tests we 
put the board through. 

On the other hand, the VEGA is a very 
polished board. We didn’t mun into any of 
the driver glitches, rolling screens, and 
other oddities that sometimes occurred 
with other boards. The drivers were easy to 
install and operated smoothly. 

Video-7’s early entry into the EGA and 
EGA Plus categories shows in the maturity 
of both the hardware and the software. 
Even if it doesn’t stand out from the pack, 
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| 
« Paradise AutoSwitch EGA 480 
e Thomson EGA Ultra Version 
« Tseng Labs Eva/480 


There really wasn’t a weakling in 
this bunch. But three boards stood 

| out from the rest—the Paradise Au- 
toSwitch EGA 480, the Thomson 
EGA Ultra Version, and the Tseng 
Labs Eval480. 

The $495 Thomson EGA Ultra is 
the clear choice if you run Microsoft 
Windows. The EGA Ultra was de- 

| signed to optimize Windows, and it 
does exactly that. The EGA Ulira 
was by far the fastest adapter with 
Windows, although its perfor- 

| mance with other software packages 
was merely middle of the pack. i 

The Tseng Eva/480, which lists 
at $580 and is also available as the 
NEC GBI for a list price of $549, is 
an all-round solid performer. lt was 
among the fastest on several of our 
tests. Its hardware pan and zoom 
can be very useful with appropriate 
Software, aud it comes with an ex- 
cellent assortment, although it 

_ doesn't provide any resolutions 
higherthan 640 by 480. 

The $479 Paradise AutoSwitch 
480 offers excellent text-mode per- 
formance, a significant advantage 
for the myriad of text-based soft- 
ware applications we all use every 
day. Its auto-switching and auto- 
tinatic monitor detection features 
are convenient, and its documenta- 
tion ts first-rate. But it, too, works 
only up to 640 by 480. 

Each of these boards delivers 
fine performance at a reasonable 
price, and they all offer exciting res- 
olutions and improvements. 





the VEGA Deluxe is still competitive in 
Most respects. Pt 


Glenn A. Hart is a contributing editor of 
PC Magazine. 
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THE COMPLETE NETWORK SOLUTION 
IS NETWORK BOARD FREE. 





aking the right connections. The decision is yours. Now 

that most companies have multiple levels of computing 
power, you need more than just a short-term answer to your net- 
working demands. 


You know what you need...DOS program compatibility, 
multi-tasking, expandability, file/record locking with password- 
protected security, remote access, and ease of use. In short, you 
need LANLink™..the complete networking solution. 


Network Board Free...Network Operating System 
Complete. In 1985, LANLink™ was the first network to be free 
of network boards. All of the network logic was on Server and 
Satellite diskettes, To this day, all it takes to set up a LANLink™ 
network is inexpensive cable, network software, and the very 
same communications ports most PCs & PS/2s already have. 

And now, LANLink™ comes with its own network operat- 
ing system... PC-MOS/386™ So you're no longer dependent on a 
system designed for single users and stand-alone computers. 


The First Network You Buy...The Last Network 
You'll Need. Designed to take full advantage of the newest 
80386 machines, LANLink™ provides a true multi-user system 
which supports the complete line of PCs, PS/2s, and PC- 
compatibles. 

It lets you expand as your office networking needs grow. 
Each user gets multi-tasking capabilities, and you can network 
different types of computers. If desired, you can have multiple 
servers. And with the terminal support upgrade, you're able to 
use terminals, or PCs, as satellites in multi-user “work groups?’ 


CIRCLE 393 ON READER SERVICE CARD 
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DOS Program Compatibility...Complete 
Connectivity. dBASE II, WordPerfect, Lotus 1-2-3, and 
Symphony, are among the thousands of DOS-programs that are 
LANLink™ compatible. The network enables security-cleared 
users to access and share everything from programs and data- 
bases to high-speed laser printers and large-capacity hard disks. 
R-LAN® or Remote-LAN, gives you the ability to access the 
LANLink™ system, via modem, whether you're across the street 
or across the country. 


A Platform for YOUR Future. The choice is clear. You 
can pay more than you want, for a stack of network boards. You 
can get less than you need with a CheapLAN —that's file 
transfer software which masquerades as a network. Or, you can 
get LANLink™ And install a SOLUTION that will take you far 
into the future. Its price of $495 includes a server and a satellite 
module plus the network operating system. For complete details 
and the authorized dealer nearest you, call The Software Link 
TODAY at the toll-free number listed below. 


CALL: 800/451-LINK 





In Georgia: 
404/441-2580 





Es 
3577 Parkway Lane, Atlanta, GA 30092 Telex 4996147 SWLINK FAX 404/263-6474 
Link: 


CO THE SOFTWARE LINK 
Dealer Inquiries Invited 
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f course, 
all computer equipment is 
subject to operational prob- 
lems. But when a LAN goes 
bad, uncovering the source of 
the trouble can be a daunting 
task because of the complex- 
ity, and often the sheer num- 
ber, of the components in- 
volved. Now the LAN 
analyzer offers an alternative 
to stumbling blindly through 
the intricate maze of a mal- 
functioning network. 

LAN analyzers are like 
electrocardiographs for 
LANs. They monitor the 
electrical impulses traveling 
over the nervous systems of 
networks and then provide a 
statistical and sometimes 
graphic view of network oper- 
ations. The typical LAN ana- 
lyzer, however, is much more 
sophisticated than an EKG 
and provides more-detailed 
processed data. To approxi- 
mate the capabilities of a 


@ CONNECTIVITY: A CONTINUING SERIES @ 


MAKING 


CONNECTIONS 


Analyzers 


Four analyzers—from 3Com, 
Excelan, Hewlett-Packard, and Network 
General—apply high-tech diagnostics 
to network ailments. But like 
medical treatments, they come at a price— 
about $18,000 on average. 


FRANK J. DERFLER, JR., AND GREG CAMPBELL 
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LAN analyzer, a medical di- 
agnostic machine would have 
to provide a broad-spectrum 
analyzed picture of the indi- 
vidual in real time and let the 
physician press a button to 
watch the action of a specific 
organ. 

These network diagnostic 
tools allow you to see every 
byte in the packets that are 
whizzing (or crawling) 
through your LAN. You set 
parameters telling the analyz- 
er what packets and portions 
of packets to capture. Once 
the analyzer has collected this 
data, it does a statistical anal- 
ysis and shows you charts, di- 
agrams, and pictures of the 
packets. Sometimes it will 
also tell you whether or not 
the results are OK. 

These specialized products 
are expensive, but they can 
pay for themselves in terms of 
reduced user frustration and 
increased LAN performance. 











































@ LAN ANALYZERS 


And frequently they may be the only prac- 
tical means for resolving problems that re- 
quire delving into the intricate inner work- 
ings of a network, especially if 
intemetwork protocols are involved. 

Analyzers are both troubleshooting and 
operational analysis tools. The few true 
LAN hackers couldn’t work without them. 
As troubleshooting tools in technically 
skilled hands, analyzers can help to deter- 
mine if problems stem from hardware or 
software. They can quickly spot malfunc- 
tioning hardware and bad connections. 
Detailed analysis can uncover software 
anywhere in the system that isn’t doing its 
job. As analysis tools, they can depict the 
workload of a server, workstation, or 
group of network nodes to determine who 
is loading down the network or how anode 
is performing. 

Here we examine the features that are 
important in selecting a LAN analyzer and 
then take a close look at state-of-the-art of- 
ferings from Excelan, Hewlett-Packard, 
Network General, and 3Com. Even if you 
don’t need one of these products now, just 
knowing they are available in the event of 
future problems could give you some valu- 
able peace of mind. 


WHO NEEDS IT? With an average 
price of $18,000 (although the 3Com sys- 
tem is under $1,000), a network analyzer 
won’t fit into everyone’s budget. The ap- 
proximately 2,000 units sold have general- 
ly been the acquisitions of developers, 
field service reps, network administrators, 
and even corporate spies. 

People who develop software or hard- 
ware for use on LANs frequently need to 
see what is going on inside the network. 
They can use the analyzer to determine the 
best packet sizes for optimum network per- 
formance and to monitor the action of 
hardware and software modules. They can 
also test their product against others under 
controlled network loadings and play and 
replay sequences of packets to improve the 
performance of their product. Without a 
network analyzer, developers would grope 
in the dark for clues to network operation 
and performance. 

Field service reps will find some of the 
most profitable uses for this type of prod- 
uct. A person called on to diagnose failures 
or slowdowns of LANs at client sites can 








use an analyzer to determine the problem 
quickly. Even hard-to-pin-down sporadic 
problems are easily traced with a LAN an- 
alyzer set up for long-term monitoring. 
Once it has uncovered the cause of a per- 
formance slowdown, the analyzer can then 
be used to monitor the effectiveness of cor- 
rective measures taken and thus justify any 
extra expense they entail. 

Many new buyers of network analyzers 
come from the ranks of those entrusted 
with operating and maintaining corporate 
LANs. On a single LAN with more than 





s With an average price 
of $18,000, a network 
analyzer won’t fit into 
everyone’s budget. 


30 nodes or in an environment with LANs, 
bridges, and gateways, a LAN analyzer 
can make it much easier for a busy network 
administrator to keep things running 
smoothly. 

Since a LAN analyzer has the capabili- 
ty to capture and inspect all packets of data 
moving through a network, it is an excel- 
lent tool for corporate espionage. Give 
someone the opportunity of physically tap- 
ping into your Ethernet or Token-Ring ca- 
ble, and that person can easily trap all the 
log-on IDs and passwords transmitted 
through your system and browse through 
the data sent to or from a particular work- 
station or server. 

One bank found this out during a LAN 
analyzer demonstration. Noticing an un- 
used Ethemet connection on the confer- 
ence room wall, the demonstrators at- 
tached it to the analyzer. The bank 
managers soon saw their data flashing by 
on the screen. This should be enough to 
make users dealing with sensitive data 
think about installing an encrypted 
LAN—or at least prompt them to be sure 
they know exactly where their cable runs 
and who has access to it. 


USING THE TOOL What types of 
problems can you solve with a LAN ana- 








lyzer? With adequate training and experi- 
ence, you can handle just about anything 
you run up against. Fortunately, most ana- 
lyzers come with helpful guides providing 
real-life examples, and most manufactur- 
ers offer optional training courses. 

LAN problems can come in the form of 
atotal failure, a partial failure, or a degra- 
dation in performance. A total network 
failure is usually traceable to some kind of 
hardware problem—a bad cable, a bad 
server, or a bad network interface card. 
Partial failures can arise from faulty equip- 
ment or improper software configuration. 

The most frustrating problem on an 
Ethernet network can be a bad cable. 
When people move PCs, they sometimes 
disconnect the T-connectors from the net- 
work cable instead of from the computer, 
thereby creating a break in the cable. An- 
other common source of trouble is a cable 
damaged or pierced by a nail during con- 
struction. Even without any mistreatment, 
the center conductor sometimes comes out 
of a T-connector, and connectors can cor- 
rode. A LAN analyzer lets you quickly test 
for and locate any of these conditions. 

The cable test function on a product 
such as the Sniffer or Ethemet Analyzer 
tells you the distance to the bad spot on 
your cable. If you used the analyzer to de- 
termine each tap’s distance from a known 
port when the network was working prop- 
erly, the cable test can then lead you 
Straight to the problem area. Without an 
analyzer, you would need to disassemble 
the network at various points in a binary- 
search fashion until you isolated the bad 
section. Or you could run around with an 
ohmmeter checking resistances across the 
cable’s conductors and connectors until 
you found the fault. Obviously, the LAN 
analyzer route is the easier way to go. 

Performance degradation is another 
problem that is best rectified with the help 
of an analyzer. Performance rarely deteri- 
orates because of a poor cable or connec- 
tions, but it can be undermined by some 
seemingly innocent piece of software. 
Slowdowns can also result from improper- 
ly setting parameters while installing 
networking software or creating the work- 
station boot disks. Sometimes the problem 
lies in the design and implementation of 
your applications software. Just because a 
program will run on a network does not 
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mean that it will run efficiently on a net- 
work. 

Fine-tuning a network can allow a 
greater number of users to share it without 
resorting to more equipment and thus more 
expense. A network analyzer will quickly 
show you where the bottlenecks are in 
your applications and what inefficiencies 
are peculiar to your networking software. 
After improving the way you use your ex- 
isting software and hardware, you might 
find that you don’t need to upgrade your 
poorly performing LAN after all. 

For example, where you hold files on a 
LAN can dramatically affect its perfor- 
mance. When you’re dealing with applica- 
tions such as PC databases that manipulate 
extremely large files, it is frequently more 
efficient to copy files from the server to a 
local hard disk than to pull large files con- 
tinually through the network. An analyzer 
can show you the load on a particular file 
server so that files can be arranged for the 
most effective operation. 

Network analyzers are also good for fo- 
cusing on peculiar problems that defy an 
obvious solution. We resolved problems 
ranging from incorrect chip addresses on a 
server (somebody had pried out the old 
ROM chip containing the server address 
and replaced it with a newer one) to a 
.BAT file that was calling up a program 
and receiving the older .COM version in- 





stead of the newer .EXE version from the | 


server. By quickly fingering the guilty par- 
ty in these and other cases, the LAN ana- 
lyzer eared its keep several times over in 
our networking toolbox. 


INSIDE THE ANALYZER The first net- 
work analyzers were created by the manu- 
facturers of network interface cards (NICs) 
for the purpose of monitoring their prod- 
ucts’ performance. Analyzers on the mar- 
ket today are more powerful, designed for 
a broader range of applications, and easier 
to use than the early specialized tools, but 
the fundamental principle behind them re- 
mains the same. 

The NIC is at the heart of every PC- 
based Ethernet or Token-Ring network, 
plugging into the expansion bus of each 
PC workstation to let it communicate with 
the network. Every card has a unique sta- 
tion address used to identify the packets of 
information it generates. The software 











pr LAN Analyzers: Summary of Features 


| é (Products listed in ascending price order) 
EtherProbe 


Network Utility 
$995 


Worke with Ethernet/ 
Token-Ring 


Ethernet 


User can edd prolocole [e) 


LAN menegement functione [e) 


Computer used PC/XT/AT 
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computer 


Size of capture buffer Depends 


on RAM 
OOS 34 
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running in each workstation determines 


| what the NIC does with the data it receives 








from the network. But the specialized 
LAN analyzer software can control almost 
any NIC and monitor and report on the ac- 
tivity of all packets rather than just those 
addressed to that particular NIC. 

Except for 3Com’s software-only Eth- 
erProbe Network Utility, all the analyzers 
reviewed here consist of both software and 
hardware. Excelan’s Ethernet Analyzer 
comes either as a kit (software and special- 
ized Ethemet adapter card) or as part of a 
preconfigured Compag Portable II com- 
puter. Network General’s Sniffer comes 
preinstalled in a Compaq Portable II and is 
available for Token-Ring or Ethernet net- 
works. Hewlett-Packard offers its Ethemet 
analyzer, the HP 49724, installed in a pro- 
prietary Motorola-based portable comput- 
er system. 


> 


Hewlett- 
a 


Peckerd 
A9T2A 
$17,000 


Ethernet 
Analyzer 
$19,500 $24,000 


Ethernet Ethemet Both 


® Oo e 
e ie} {e) 


Compaq 
portable” 


Compaq 
porteble 


Proprietary 


NA 6 MHz 8 MHz 


1 Mbyte 1 Mbyte 256K 


Propnetary DOS 2.0 

e {2} e 
1,000/library 100/file 
{@) 


ot 


1,000/ibrary 
e e 
Oo 


4 3 


e 
4 
e 
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The fully configured implementations 
offered by Excelan, Network General, and 
Hewlett-Packard range in price from 
$17,000 to $24,000, and each gives you a 
portable computer (all AT compatible, ex- 
cept the HP, which is not an MS-DOS ma- 
chine), a specialized NIC, and customized 
software that you can use to track down 
most any network problem you might en- 
counter. These products differ from one 
another primarily in terms of features and 
ease of use. Careful consideration of the 
features offered should therefore be the 
prime concem when shopping for a LAN 
analyzer. The following section should 
give you an idea of what to look for: 

Network Supported. Most analyzers 
support only Ethemet or Token-Ring net- 
works, but the Sniffer, from Network 
General, comes in a dual-mode version. 
The Excelan Ethernet Analyzer can inter- 
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face with either regular (thick) or thin Eth- 
emet cable, depending on the type of ex- 
ternal transceiver used. 

Capture Rate. The capture rate repre- 
sents the maximum number and size of 
packets that can be captured from the net- 
work. The analyzer should be able to ac- 
commodate bursts of data approaching the 
backbone (rated transmission) speed of 
your network. (One to 10 megabits per 
second is typical.) A useful feature can be 
the option to specify the amount of data 
captured from the packet. For example, 
you might want only the packet header in- 
formation and perhaps the first 100 bytes 
of data. 

Capture Filters. Filters set by the 
software let you specify which packets to 
keep and which to ignore. Ignoring irrele- 
vant packets reduces the processing bur- 
den on the analyzer’s NIC. Filters should 
let you select one or more nodes, particular 
times, specific bit patterns from any posi- 
tion within the packet, or certain series of 
events. An especially useful option is that 
of selecting packet collisions or packets 
with length or cyclical redundancy check 
(CRC) errors. Capture triggers should al- 
low you to capture a specified number of 
packets before and after a given event oc- 
curs. : 

Buffer Size. Most LAN analyzers 
capture data ina RAM capture buffer rath- 
er than writing it directly to a local hard 
disk. The capture buffer can accept data at 
a much higher rate than even the fastest 
hard disk, so no packets are missed. The 
more RAM available (on either the NIC or 





an expanded memory card), the more data | 
you can capture. Look for a buffer size of | 


at least 500K bytes. 


Disk Size. Every analyzer needs a | 


hard disk to store data from the capture 
buffer for later analysis and to capture data 
during remote or delayed tests. While the 


analyzer’s software may occupy only | or | 


2 megabytes on the disk, you will want 
plenty of space for storing data captured 
from your network. A 20-megabyte disk is 
the minimum. If your analyzer can capture 
to the disk as well as to the buffer, then 
having a fast disk drive (20 to 25 millisec- 
onds) is also important. 

Replaying Packets. Some analyzers 
let you replay captured (and possibly mod- 
ified) packets on the network. This feature 











is useful in analyzing intermittent or inter- 
network problems that are difficult to repli- 
cate under normal conditions. 

Network Traffic Generator, With a 
network traffic generator, you can specify 
the number and size of packets generated 
by the analyzer. This lets you simulate 
nearly any network loading up to 1,000 
packets per second. Some generators al- 
low you to specify the packet contents and 
address so that you can see how the net- 
work responds under various conditions. 

Protocol Interpreters. Protocol inter- 
preters allow the analyzer to display a de- 
coded, or plain English, version of every 
packet in addition to its hexadecimal or bi- 
nary representation. It is often necessary to 
view several layers of protocols within one 
packet, since many network func- 
tions—such as forming, addressing, for- 
warding, receiving, and decoding pack- 
ets—operate according to different sets of 
protocols. 

When buying an analyzer, find out 
which protocol interpreters are included 
and whether you can write your own sup- 
plemental interpreters. Which interpreters 
you will need depends on the networking 
software, bridges, and gateways that you 
decide to use. 

Address Naming. Many analyzers al- 
low you to replace station addresses with 
meaningful names, such as ‘‘Joe’s PC’? or 
‘*File Server.’’ When you view packets on 
the screen or in printouts, the address nam- 
ing function in the analyzer automatically 
substitutes the relevant name for the 
hodgepodge of numbers and letters that 
normally constitute the station address. 
The number of names allowed and the ease 
with which you can update them are im- 
portant considerations when selecting an 
analyzer. 

Cable Test. A cable-test capability 
lets you easily locate open connections or 
shorts in the cable by telling you how 
many feet away the fault is. It does this by 
means of a technique called time domain 
reflectometry, or TDR: The analyzer sends 
out a signal and measures the time delay of 
the reflection caused by the mismatched 
impedance in the fault. The results are giv- 
en in milliseconds or are converted to a dis- 
tance for specific cable types. 

The TDR capabilities of these systems 
are simple to use and give valuable clues to 


the location of cable problems. Unfortu- 
nately, the results are only approximate, 
with an error margin of plus or minus 
about 50 feet of cable, and they don’t tell 
you the direction of the trouble. Ideally, 
you should repeat the test with the analyzer 
hooked up to a couple of different cable 
taps in order to isolate the problem more 


-precisely. 


Portability. If an analyzer can easily 
be moved from site to site, it will prove 
much more useful to a large organization. 
For a unit that will be frequently transport- 
ed to different locations, a hard disk with 
automatic head parking is a good idea. The 
Compaq Portable I] configurations offered 
by the Sniffer and the Ethernet Analyzer 
would be good choices for portability. 

Training. One consideration you 
shouldn’t overlook is that a LAN analyzer 
is only as good as the person running the 
machine. The availability of a training 
course might therefore be essential to mak- 
ing the analyzer a usable tool. 

LAN Management. It’s nice if your 
LAN analyzer can double as a LAN man- 
agement tool, showing you who is using 
the network, determining average and 
peak utilization rates, and systematically 
identifying areas that need attention. The 
HP 49724 is the only analyzer that offers 
such capabilities. Without this analyzer, 
you would have to turn to new specialized 
products to get these features, although 
Novell, Microsoft, and 3Com are enhanc- 
ing the LAN management functions of 
their networking software. 


EXCELAN INC. 
Ethernet Analyzer 


The Ethernet Analyzer, from Excelan, is a 
powerful tool for monitoring, debugging, 
and characterizing LANs. This analyzer 
comes either as a kit (EX SOOQ0E) or prein- 
stalled in a Compaq Portable II computer 
(EX SQ00EP). There is no difference in 
performance or features between the kit 
and the Compaq configuration, since they 
both use the same components. Versions 
of the Ethernet Analyzer are now available 
for both the Ethernet and StarLAN product 
lines. We didn’t test the StarLAN system, 
but it should have the same features as the 
Ethemet device. 

The Ethemet Analyzer monitors net- 
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‘lo get the power of NetWare; 
you'll have to pay a small price. 


Purchasing a local area network is a big step 
for any business. That’s why Novell developed 
ELS NetWare; the LAN operating system 
software that lets you take that big step with 
only a small investment. 

At $595,* ELS NetWare is just plain easy. 
Easy to budget for. Easy to set up. Easy to use 
and support. And easy to expand as your busi- 
ness grows. 

Designed for up to four users, ELS 
NetWare is an entry level version of NetWare 
that helps you save time and money by effi- 
ciently sharing information, sharing printers 
and plotters, and streamlining communications. 
Yet ELS NetWare is simple to install and learn. 
Itis supported by Novell service centers world- 
wide. And 24-hour, toll-free telephone support 
is available. 


Discover the big benefits of networking at 
the small price of ELS NetWare. And join the 
more than one million LAN users who have 
found the power of NetWare. See your autho- 
rized Novell dealer, or call 1-800-LANKIND. 

For more information, call from your 
modem 1-800-444-4472 (8 bit, no parity, 1 stop 
bit) and enter the access code NVELS6 when 
prompted. 





For network solutions, 
you should be seeing red. 


“Suggested retail price (US dollars) ©1987 Novell, Inc., World Headquarters, 122 East 1700 South, Prove, Utah 84601 (801) 379-5900 
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WE CREATE SOLUTIONS THAT WORK. 


Ba 


FIVESTAR FS-386 


¢ 2MB 32-BIT MEMORY 
eINTEL™ 80386 CPU 

¢ DUAL SPEED 6/16MHz 

@ LANDMARK 20MHz 

® CPU SLOTCARD DESIGN 

© 238WT POWER SUPPLY 

© TWELVE EXPANSION SLOTS 
© ONE 1.2MB FLOPPY DRIVE 

¢ SERIAL AND PARALLEL PORTS 
¢ ENHANCED 101 KEYBOARD 
¢ OPERATIONS MANUAL 

© ONE YEAR WARRANTY 


$2695 


BASE SYSTEM 


40MB (23ms) $3395 
60MB (23ms) $3595 
130MB (13ms) $4895 








«640K MEMORY 

© INTEL 80286 CPU 

*¢ DUAL SPEED 6/10MHz 

e LANDMARK IOMHz 

* CPU SLOTCARD DESIGN 

© 238WT POWER SUPPLY 

¢ TWELVE EXPANSION SLOTS 
¢ ONE 1.2MB FLOPPY DRIVE 

* SERIAL AND PARALLEL PORTS 
* ENHANCED 101 KEYBOARD 
¢ OPERATIONS MANUAL 

* ONE YEAR WARRANTY 


$1295 
40MB (23ms) $1995 


60MB (23ms) $2195 
130MB (13ms) $3495 














FIVESTAR EXPRESS 
‘LAPTOP’ 

« 640K MEMORY 

° NEC™ V20 CPU 

¢ DUAL SPEED 4.77/9.54MHz 

¢ LANDMARK 3.1MHz 

° TWO 3.5 INCH DRIVES 

¢ BACK LIT LCD SCREEN 

© 640 X 200 GRAPHICS DISPLAY 

* SERIAL AND PARALLEL PORTS 

¢ RGB AND COMPOSITE PORTS 

¢ RECHARGEABLE BATTERY (8 HOURS) 
* LIGHTWEIGHT W/CARRYING HANDLE 
* MS-DOS™ AND DIAGNOSTICS 

© OPERATIONS MANUAL 

¢ ONE YEAR WARRANTY 


$1395 


COMPLETE SYSTEM 


FIVESTAR EXPRESS II $2695 


¢ 20MB HARD DRIVE 
¢ EXPANSION SLOT 
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Solutions built on quality. 
Every system we sell is built 
with the highest quality 
components available, fully 
bench-tested and 
certified with a 
48 hour burn-in 
before shipment. 





Solutions built on customer 
support and satisfaction. 
Fivestar Computers maintains a 
staff of highly skilled technicians 
and service representstives to 
answer your questions and to 
help you select the best system 
for your business. And once 


you're up and running, you're not 
forgotten. We're ready to give you 
fast service and the kind of 
support you need to get the most 
out of your Fivestar computer 
system. 

Remember - we're only a phone 
call away. 


Solutions built on nationwide 
service. 

When you purchase a Fivestar com- 
puter system, we can offer you an 
annual on-site service contract for 
less than a dollar a day. This next 
day, on-site service is from Momen- 
tum. And it's good on any Fivestar 


machine regardless of configuration. 


Momentum fs a nationwide service 
organization with offices in 150 
locations and a twenty year history 
of responsiveness, reliability and 





Fivestar Computers warrants all 
our products to be free from 
defects in materials and work- 
manship for one year following 
the date of shipment. 


ORDER BY PHONE We aecept VISA. M/C, Amex, COD, Cash or Cashier's Check and approved Corporate and Univerafly Purchase Orders. 
All pricea are subject Lo change anal quaniittes may be limited We resetve the right (o substitute equivalent items. 


= 0 EH. 
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Fivestar Computers offers a 30 - 
day satisfaction guarantee that 
insures compatt- 
bility and 
performance. 

When you buy 
a computer 
system from 
Fivestar, you can be assured of 
not only buying the finest quality 
products, but of the people and 
the company who stand behind 
every system they sell. 








CNICCTAD 204 


* 64K CACHE MEMORY 

¢ IMB 32-BIT MEMORY 

¢ INTEL 80386 CPU 

° DUAL SPEED 6/16MHz 

¢ LANDMARK 24MHz 

* 200WT POWER SUPPLY 

© EIGHT EXPANSION SLOTS 
¢ ONE 1.2MB FLOPPY DRIVE 
¢ ENHANCED KEYBOARD 

* OPERATIONS MANUAL 

* ONE YEAR WARRANTY 


$2395 


BASE SYSTEM 


4 MB BASE SYSTEM $3495 


40MB (23ms) $3095 
60MB (23ms) $3295 


LCIVVTCCTAD 9OL 
A 


° 640K MEMORY 

¢ INTEL 80286 CPU 

¢ DUAL SPEED 6/ 1OMHz 

¢ LANDMARK IOMHz 

¢ 200WT POWER SUPPLY 

¢ EIGHT EXPANSION SLOTS 
© ONE !.2MB FLOPPY DRIVE 
° ENHANCED KEYBOARD 

*® OPERATIONS MANUAL 

© ONE YEAR WARRANTY 


$1095 


BASE SYSTEM 


20MB (65ms) $1395 
40MB (39ms) $1595 
60MB (23ms) $1995 


THAT’S NOT JUST A PROMISE. IT’S A FACT! 





FIVESTAR XL 


¢ 640K MEMORY 

¢ NEC V20 CPU 

e DUAL SPEED 4.77/1O0MHz 
¢ LANDMARK 4.1 MHz 

© ISOWT POWER SUPPLY 

¢ EIGHT EXPANSION SLOTS 
¢ ONE 360KB FLOPPY DRIVE 
e ENHANCED KEYBOARD 

e OPERATIONS MANUAL 

® ONE YEAR WARRANTY 


$595 


BASE SYSTEM 


20MB (65ms) $ 895 
30MB (65ms) $ 995 
40MB (39ms) $1195 


OPTION: 12MHz, ADD $200 


| 130MB (13ms) $4595 16 ADD $600 


Solutions Built on Quality 


Give your business all the advantages of 
Fivestar quality, service and support. Call Fivestar Computers today. 


TO ORDER CALL TOLL FREE 
Hours M F 8-7 and SAT 10-3 CST 


1-800-752-5555 


In Texas (214) 733-4100 
FAX# (214) 248-8211 


A Subsidiary of Frestar Electronics Inc Dallas, Texas 


CIRCLE 386 ON READER SERVICE CARD 
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The Connectivity Decision Guide for LAN Analyzers 
























he first three steps in the LAN analyzer 
decision process are simple. Certain 
alternafives are availeble fo you if you need 
an analyzer for a Token-Ring or StarLAN 
network. Similarly, if you eren't willing to 
pay more fhen $1,000, then you should opt No (Ethernet-version only) 
for 3Com Corp.'s EtherProbe Network 
Utility. Do you need an analyzer for StarLAN | ves | Excelan’s Ethernet Analyzer 
A major considerafion if you're looking and Ethernet systems? with StarLAN option 
in the above-$10,000 price range is 
whefher you want fo see multiple nested 
layers of protocol decoded on fhe screen; 
this is the Sniffer's specialty. However, if 
you want fo do long-ferm characterization Are you willing to pay more than we | 3Com Corp.'s EtherProbe Net- 
of a network's performence, fhe strong $1,000? work Utility 
programming, filtering, end analysis capa- 
bilities of fhe Hewlett-Packard 4972A are 
appealing. This unit, however, does not Yee 
have cable-fesf functions. 


Do you need an analyzer for Token- Yes | Network Generel Corp.'s Sniffer 
(dual-mode version) 


Ring and Ethernet systems? 














Are you willing fo pay more fhan Excelan’s Ethernet Analyzer 
$10,000? 





Yes 


Do you need strong LAN management } yes 
functions, including graphs of 
ufilizafion, errors, and so on? 


Hewlett-Packard 4972A 





Is it important that you be able to see 
and decode multiple nested layers of 
protocol? 


Yes 





Do you need very strong filtering Yes Hewietpenteaisaran 


capabilities? 








Is a cable-fesf function required? Hewlett-Packard 4972A 





| 
Network General Corp.'s Sniffer 
Snifter or Ethernef Analyzer 


PC MAGAZINE ® DECEMBER 22, 1987 
256 


SHARP INTRODUCES... 


OUR OUR MORE OUR MOST 
IMPRESSIVE IMPRESSIVE IMPRESSIVE 
NEW LAPTOP NEW LAPTOP NEW LAPTOP 


Presenting the ideal first laptop The PC-4502 is your classic port- The PC-4521 is the imposing 
computer—the PC-4501. It packs able computer, with all of the features choice for people who need extensive 
the power of a full size IBM* compatible many people will ever need. It offers storage space. It offers a 20MB hard 
desk top. Yet, it sports features like 256 KB RAM, backlit Supertwist LCD disk drive for super-convenient storage 
256 KB RAM. One 3'4" 720 KB floppy _ display for easy viewing in all and portability, 640K B RAM, one 
disk drive. Flip-up, easy to read, light conditions, and dual 3%" 720 3%" 720 KB floppy disk drive, backlit 
Supertwist LCD display withextended KB floppy disk drives for convenient Supertwist LCD display. 
battery life. It weighs only 10 pounds. software operation and storage. 


Sharp’s family of PC-4500 computers are expandable to include |.6MB RAM (with an EMS card) for advanced 
applications software, an EPROM card for building in your own applications, and an internal modem for 
easy communication. All are battery operated and designed to impress the socks off the most knowledgeable laptop user. 


For more information on the Sharp 
family of laptops, see your Sharp 
dealer or call 1-800-BE-SHARP. 





FROM SHARP MINDS 
COME SHARP PRODUCTS” ©1987 Sharp Electronica Cor 
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work traffic and captures, time-stamps, 
and stores packets or packet segments. 
You tell the system how to filter, trigger, 
capture, and store packets from your net- 
work. You can also generate network traf- 
fic, test for cable faults, and decode and 
print captured packets. You can modify 
captured packets and replay them on the 
system to verify protocol paths or debug 
software. 

The heart of this analyzer is the 
EX0OS8225 Ethernet network analyzer 
board and Excelan’s Ethernet Network An- 
alyzer software. The EXOS225 board fea- 
tures an Intel 80186 CPU, an Intel 82586 
coprocessor, and | megabyte of RAM. 
Because most packet processing is done on 
the EXOS225, the Ethernet Analyzer can 
capture packets without dropping any in all 
but the heaviest network traffic. The host 
PC’s processor communicates only with 
the user, the disk, and the printer. 


GETTING STARTED We tried to in- 
stall the EX 5000E kit in an 8-MHz IBM 
PC AT but with no success. A careful 
reading of the manual finally revealed that 
the EXOS225 board will work only in 6- 
MHz ATs. On any machine with a faster 
CPU clock rate, you have to plug the 


‘oe Fel.LE 
Ethernet Analyzer 


Excelan Inc. 

2180 Fortune Dr. 

San Jose, CA 95131 

(800) EXCELAN 

(408) 434-2300 

List Price: EX SOOOE Ethernet Analyzer kil 
(analyzer board and software), $9,500; EX 
SOOQOE/S (analyzer board, software, and abil- 
ity to analyze SturLAN networks), $9,995; 
EX SQOOEP Ethernet Analyzer package (ana- 
lyzer board, software, and Compaq Portable 
tt, $19,500. 

Requires: EX S000E Ethermet Analyzer kit: 
6-MHz IBM AT or compatible using an 8-bit 
bus, 512K RAM, DOS 2.0 or later, Ethernet 
or StarLAN network. EX SOOOEP Ethernet 
Analyzer package: Ethernet or StarLAN 
network. 

In Short: A full-featured Ethemet LAN ana- 
lyzer. Available as a kit that you install in 
your own computer, or preinstalled in a 
Compaq Portable II. 

CIRCLE 670 ON READER SERVICE CARD 








Excelan’s Ethernet Analyzer kit is a $9,500 package that includes the analyzer board and 
software, The same equipment complete with a Compag Portable II sells for $19,500. 


EXOS$225 board into one of the 8-bit ex- 
pansion slots and let its connections for 16- 
bit data dangle unused. 

Armed with this information, we start- 
ed to reconfigure the many jumpers on the 
EX0OS225 board for the 8-bit slot. Unfor- 
tunately, the EXOS board did not come 
with enough jumper clips to make all the 
necessary connections. After liberating 
some clips from several other boards, we 
were in business and everything ran very 
smoothly. 

The EXOS225 board attaches to your 
network by means of a 20-foot cable with 
an external EXOS1100 Ethernet Trans- 
ceiver on the end. The transceiver taps into 


| your network cable and is available for ei- 


ther thick or thin Ethernet cable. Because 
the transceiver is separate from the board, 
you can use different transceivers to match 
different network cables. Be sure to pur- 
chase the correct type for your network , or 
both-if you need them. 

A program called LanzRun initializes 
the EXOS225 board. Once the board is ini- 
tialized, another program called Lanz runs 
tests against your network. You control the 
Lanz software by means of easy-to-follow 
screens. The six main screens are called 
Edit, Run, Trace, Statistics, Name, and 








Cable. You move among screens and se- 
lect options from them through function- 
key-driven menus at the bottom of each 
screen. 

Once you have set all the filters, trig- 
gers, and other options, the settings are 
saved as a test file. The Lanz software can 
then run tests by using these files to config- 
ure the triggering, monitoring, filtering, 
data capture, and traffic generation func- 
tions. Tests can run automatically at a 
specified time, they can be programmed to 
run when a specific network event is de- 
tected, or they can be run manually. 

The software distribution disk contains 
several preprogrammed test files, distin- 
guished from other files by a . TST exten- 
sion. Using DEFAULT.TST, you can 
jump right in and start analyzing your net- 
work. You can modify the test on the fly 
and then immediately rerun it to start cap- 
turing packets. 


CAPABILITIES The Ethernet Analyzer 
has a wide range of capabilities for captur- 
ing and transmitting data. Eight receiving 
channels and six transmitting channels 
handle the data, and each channel is turned 
on and off independently of the others. 
You can name a channel according to the 
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Microsoft» 
QuickBASIC 4.0 is 
no longer your basic 
BASIC. Now, because 
of a revolutionary break- 
through, you can run, test, 
debug, then continue running 
en program and see the results. 

nstantly. Which is why we call it 
“instant programming: 

Other compilers make you wait while they 
compile your program at an unimpressive 
rate of 12,000 lines per minute. But Microsoft 
QuickBASIC 4.0 translates your program 
into executable code at a breathtaking 
150,000 lines per minute. You get all the speed 
you can possibly use right when you need 
it. While you’re developing ee rogram. 

And for the first time in BASIC, you'll 
find the most sophisticated debugging tools 
around. Like the freedom to change a run- 
ning program on the fly. Without restarting. 
And you also get instant syntax checking, 
watch expressions, even runtime type 
checking. 


Besides all these 
advances in the environ- 
ment, Microsoft Quick BASIC 
4.0 gives you a sophisticated 
collection of language extensions: 
records, recursion, huge arrays and 
true functions. There's even interlanguage 
ch ae lets you call subroutines from 
other Microsoft languages. 

And if you think all this means you might 
have to give up phenomenal execution 
ree think again. Microsoft QuickBASIC 

.0 gives high performance executable code 
that’s the fastest anywhere. 

About the only thing that isn’t more 
advanced in Microsoft QuickBASIC 4.0 is 
the price. 

It’s still just $99, And it’s still backed with 
a 30-day money back guarantee. Microsoft 
QuickBASIC 40, 

To make a quantum leap in your pro- 
gramming, you need a quantum leap in 
your language. 


Microsoft. QuickBASIC 4.0 


For the name of your nearest Microsolt dealer, call (800) 541-1261, Dept. A47. 
Microsoft ts a registered trademark of Microsoft Corporation. Offer valid in the 50 United States only. 
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types of packets collected or generated. 
Thus, once you have set the filters and ad- 
dresses properly for each channel, you can 
then refer to the server channel, the gate- 
way channel, and channels for specific 
workstations. 

Incoming packets are filtered as they 
are collected by a receiving channel. Fil- 
ters can be set for packet size, error types, 
and data patterns (in either hex or ASCII 
character format). Additionally, for each 
channel you can specify whether to keep 
packet statistics for some, all, or none of 
the packets. 

Criteria for one receiving channel can 
overlap with those of another and packets 
can be collected by more than one channel, 
depending on how you set the filters. Pack- 
ets move into the RAM buffer at rates up to 
1,000 packets per second (on a 6-MHz 
AT). In heavy network traffic with rates 
above 1,000 packets per second (or in ex- 
cess of 700 kilobits per second), the Ether- 
net Analyzer may start missing some pack- 
ets. Packets move from buffer to disk at a 
rate of 100 packets per second when 
you’re using the EXOS225 in a 16-bit 
socket and 30 to 50 packets per second 
when you’re using an 8-bit socket. 

The six transmitting channels can re- 
play particularly troublesome packets. Or 
they can generate network traffic to cause 
controlled network degradation—useful 
for developers and troubleshooters who 
often need to test a network under some ar- 
tificial network load. You can specify the 
frequency, size, and content of the packets 
sent by the transmitting channels. Another 
rather clever feature lets you bypass the 
standard Ethermet back-off requirement 
(an interval of time that cards have to wait 
before transmitting after a collision) to 
force repeated collisions with other net- 
work packets. 

When atest is running, you can capture 
packets either in the RAM buffer or todisk 
trace files. These files are automatically 
broken up into convenient 300K-byte seg- 
ments that will easily fit on double-density 
floppy disks. From a single test, you can 
store up to 10.5 megabytes of packet traces 
and up to 10.5 megabytes of statistics. 
(The number of packets depends on packet 
size.) 

You cannot observe the contents of 
packets while a test is in progress, but af- 








terward you can use the trace screen to 
view the packets from either the buffer or a 
trace file. The trace screen is a split display 
with packet header information in the top 
half and one packet in detail in the bottom 
half. The window size is adjustable to 
show more or less detail. Packets are 
shown in hex and ASCII format, but no in- 
terpretation or evaluation of the protocol is 
performed at this level. 

The LanzDSP program allows you to 
display packets of data from a trace file and 
identify the Transmission Control Protocol 
and Internet Protocol (TCP/IP) or Interna- 
tional Standards Organization (ISO) proto- 
col layers. This utility also formats the 
packets for printing. 

The Packet Find command lets you 
quickly locate a packet based on a few cri- 
teria. You can then display either an abso- 
lute or relative time stamp of the packet, 
the packet number, and the filter criteria 
used to collect the packet. 

The Ethernet Analyzer software lets 
you define names for each Ethernet station 
address. These can be up to 17 characters 
long and replace the 12-digit Ethernet sta- 
tion addresses when the contents of pack- 
ets or packet headers are displayed or 
printed. Separate NAM files can store up 
to 100 names each, and you can have as 
many .NAM files as you want. 


CABLE TEST A single stroke of a func- 
tion key takes you to the cable screen, from 
which you can test the connection to the 
transceiver, the transceiver itself, and the 
Ethernet cable. Trouble reports show the 
distance to any trouble spots in meters and 
feet, although shorts within 200 feet of the 
transceiver might not be detected. The ca- 
ble test does not run continuously, so you 
must repeatedly enter the cable screen to 
see when a problem is corrected. 

If you set the interrupt level, memory 
address, and DMA (direct memory access) 
settings correctly, the Ethernet Analyzer 
can coexist in a PC along with other NICs. 
This lets you have a workstation that dou- 
bles as a network analyzer. 

For those interested in exploring some 
of the Ethernet Analyzer’s features, adem- 
onstration disk of the software is available. 
If you purchase this product, you can get a 
good introduction to it at the $500 2-day 
training course offered by Excelan. 








The specialized EXOS225 board used 
in the Ethernet Analyzer gives it com- 
mendable communications speed. The 
software allows a good deal of freedom in 
specifying filters and triggers but has a few 
limitations that leave it a cut below the 
competition. In particular, other systems 
offer better triggering functions and more 
help with interpreting and evaluating pro- 
tocols for displayed packets. However, at 
only $9,500 (plus an existing AT), the EX 
SOQOOE kit gives you relatively inexpensive 
entrée into fast and competent LAN analy- 
sis. The $19,500 EX 5000EP package (in- 
cluding a Compaq Portable 11), though, is 
less of a bargain compared with the com- 
petition. 


HEWLETT-PACKARD CO. 


Hewlett-Packard 4972A 


Hewlett-Packard Co. has strengthened its 
entry in the LAN analyzer market with the 
new Hewlett-Packard 4972A. This porta- 
ble LAN analyzer packs all the capabilities 
you will ever need for maintaining or ana- 
lyzing your Ethernet LAN and offers pow- 
erful LAN management facilities not 
found in any other analyzer. HP also mar- 
kets a respected line of wide-area network 
analyzers, and the HP 4972A reflects the 
maturity of those products. 

The new HP 4972A supersedes the old- 
er model 7591S, which required you to 
buy each component separately and as- 
semble them yourself. Now you can pur- 
chase a one-piece HP 4972A that you just 


1 
it act FILE 


Hewletl-Packard 4972A 
Hewlett-Packard Co. 

5070 Centennial Bivd. 

Colorado Springs, CO 80919 

(303) 593-8700 

List Price: $17,000; color option board, 
$3,500; ThinkJet pnnter, $495. 
Requires: Ethernet LAN. 

In Short: An analyzer and LAN manage- 
ment aid designed for professional use on 
Ethemet networks. Transceivers are avail- 
able for either thin or thick cable. It contains a 
built-in programming language as well as 
automatic and conditional sequencing of 
LAN monitoring tests. 

GIRCLE 671 ON READER SERVICE CARD 
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inally A Portable 


Designed ‘lo Break The Mold, 
Instead Of Your Back. 


Portable computers fit a predictable pattern. The 

Onn pee they are, the less portable a 
ith one magnificently small exception. The 
T3100/20. 

It's the best shape power has ever been in. 

A smaller, slimmer profile that’s tailored to you, 
instead of the other way around. 

Yet inside this sleek 15-pound package are 
640KB of RAM and a built-in 20MB hard disk. All 
driven by an 80286 oo the same CPU 
that sparks the IBM* PC AT” 

Its gas ae screen is so bright, it looks like 
a full-size CRT display. Which, by the way, you can 
easily plug into the T3100/20's standard RGB 


Be ; 
S-DOS* 3.2 is standard. So are parallel, serial 
and 54,"external drive ports. 

With every T3100/20, we'll include free copies 


of Lotus" Symphony"* and Lotus Metro; two of the 


world’s most popular programs, for the world’s 


And asoft carrying case. 


most popular portable computer, 

You can also add a 1200 bps Hayes-compatible 
modem, a five-slot IBM-compatible expansion 
chassis, 2 megabytes of extended memory, and a 
numeric ee 

The T3100/20 is backed by Exceptional Care** 
our pues that if we have to fix your computer, 
we'll fix you up with another one while you wait. 

All of which leads one to a small dilemma. 
How to regard a machine that changes forever the 
way the world thinks about portable performance. 

You could think of it as a desktop on a crash 
diet. Or the muscle of an AT without the bulk. Or 
simply as PC World put it: “A small miracle” 

all 1-800-457-7777 for the Toshiba computer 
and printer dealer nearest you. He can show you 
how to enjoy all the advantages of power. 
With none of the burdens. } 
src asset cane ip Ue prea tan ame mee emroaniog 


rl phony and Metr are reg: adem 
Lotus Development Cop Hayes sa mgistersd tademark of Hayes Corp, “Limited nme offer *No-cust 
enrolim quired. See your dealer for detail 


" 


In Touch with Tomorrow 


TOSHIBA 


‘Teshiba Amenca, inc. Infirmation Systens Devinn 
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connect to the network and tum on. 

The 46-pound HP 4972A comes with a 
very crisp green monochrome monitor or 
an optional color display board. A remote 
RS-232 option allows you to connect two 
or more of these analyzers together. HP 
also offers a stylish travel pack with places 
to store minifloppy disks, cables, and ca- 
ble transceivers. 

One significant difference between the 
HP 49724 and other analyzers on the mar- 
ket is that the HP 4972A is not a DOS- 
based machine. It uses a Motorola 32-bit 
MC68010 microprocessor instead of an 
Intel CPU. It comes equipped with a 20- 
megabyte hard disk and two 32-inch flop- 
py disk drives, and an HPIB (IEEE 488) 
connector on the back of the machine lets 
you connect up to three other Hewlett- 
Packard hard disks. 

Since the HP 4972A does not run DOS, 
you cannot use the machine as a worksta- 
tion when it is not functioning as an ana- 
lyzer or LAN manager. However, people 
managing larger networks will probably 
benefit by using the analyzer for manage- 
ment functions all the time, so the machine 
stiould be in almost constant use. In fact, 
this machine is the only one that could be 
of as much use to a network administrator 
as to a developer or field service rep. 

A network administrator can use this 
tool to plot LAN utilization rates and error 
rates and to monitor the connections be- 
tween specific nodes on the network. The 
administrator could turn the analyzer on in 
the moming and leave it running all day to 
record network use. Graphs of the data ap- 
pear automatically on-screen in addition to 
being written to a file for later study. An 
HP ThinkJet printer or HP plotter can print 
graphs directly from the screen. 

Network product developers and field 
service reps will find all the capability they 
need in the LAN analyzer functions of the 
HP 4972A. The network can be monitored 
interactively or through a built-in program- 
ming language. This language is driven 
completely by Hewlett-Packard’s soft 
keys—a set of unlabeled keys just below 
the CRT that correspond to function 
prompts appearing directly above them in 
on-screen windows. 











ANALYZER FEATURES The HP 





4972A is a top-ranking LAN analyzer. It | 





Hewlett-Packard’ s 4972A analyzer and LAN management aid is not DOS based. Its 
microprocessor is the 32-bit Motorola MC68010, The system includes a 20-megabyte hard disk. 





has all the features you would expect, ex- | sor—although it would be hard to load 
cept for a cable-testing function. We were | down this unit’s extremely fast 32-bit mi- 
told unofficially that the cable-testing | croprocessor. 


functions available in other systems are not 
accurate enough to meet Hewlett-Pack- 
ard’s standards. The company’s attitude 
seems to be that if you really want to do 
time domain reflectometry testing, you 
should buy a highly accurate specialized 
device. 

You control console operation of the 
HP analyzer with soft keys that work like 
the function keys on a PC. The screen lay- 
out and keyboard options make it easy to 
operate the HP 4972A. 

An analyzer's data capture rate and fil- 
tering capability are what determine its real 
value. The HP analyzer can capture data 
packets in its 1-megabyte buffer at rates in 
excess of 1,000 packets per second. Sepa- 
rate communications processor chips help 
speed up the transmit and receive func- 
tions, allowing the analyzer to operate reli- 
ably at high transmission rates. Packets are 
time-stamped in increments of 32 micro- 
seconds. 

The user can define 16 separate filters 
to capture packets from the network. Hew- 
lett-Packard has implemented these filters 
in the communications processor chips to 
speed up the filtering process and take 
some of the load off the analyzer’s proces- 








To define a filter, you first give it a filter 
name. Then you identify the bytes or 
groups of bytes within the packet that you 
want to compare against criteria you set 
up. Each filter can compare 14 bytes in the 
header and 46 bytes throughout the rest of 
the packet. Once you have named each 
group of bytes, the resulting filter format is 
used to display or edit packets captured or 
transmitted on the network. These filter 
formats are also used by the LAN manage- 
ment functions to classify packet proto- 
cols. 

A feature not found in most analyzers is 
the HP 4972A’s capacity to specify filters 
at the bit level as well as the byte level. 
You can display a binary representation of 
the bytes you want to compare and specify 
whether a bit must be 0, 1, or a Don’t Care. 
For example, Ixxxxxxx directs a filter to 
capture any packets with a | in the bit fur- 
thest to the left, regardless of what the oth- 
er bits are. This would be difficult or im- 
possible to do with most other analyzers. 

Another unique feature is the self-con- 
tained programming language that con- 
trols the analyzer’s functions. You can use 
this language to set up straightforward, 
English-like programs to perform func- 
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WE'VE JUST MADE THE BEST EVEN we 
Peachtree Complete II: The Business Accounting System 


The success story 

of Peachtree Complete 
(now with over 200,000 
users) continues with the 
newest member of the 
Peachtree family, Peachtree 
Complete 1. Much more than just 
an update, Complete Ii builds 

the comprehensive features that have 
made Pea the leader in small busi- 
Ness accounting software for nearly ten 
years. We've added many exciting new fea- 
tures and designed state-of-the-art methods 
for using the packages. The result—all eight 
modules are even more powerful and easy 
to use, yet still priced at just $199—a 96% 
price reduction from the original $4,800. 





Of Windows and Pop-Up Menus. 
Complete Ii is designed for user conve- 
nience. Use the cursor throughout the system 
to make easy “point-and-shoot’’ selections. 
If you can’t remember a customer or 
account number while using a program, 
simply open a window and scroll through 
your customer list or chart of accounts. 
Select the information you're looking for 
directly from the table! 

[i Short-Cut Keys. We speed you from 
one function to another without the time- 
consuming task of manually passing through 
multiple menus. 

© Smart HELP. If you get stuck, the same 
function key will always bring HELP to your 
rescue with pop-up windows of information 
that relate to your individual trouble spot at 
both program and field levels. 

GY Quick-and-Easy Error Handling, 
Complete I traps errors and gives a plain- 
English description of the problem along 
with suggested solutions. 

[Range Printing. Print all information 
on a feport or select a specific range of 
information for print out. A great feature 


for restarting long reports or partial printing 
of certain sections. 


pus 





In Georgia, call 1-404-564-5800 





(@ Easiest Installation Ever. Enter your 
company’s information once and it is 
reflected throughout the system. Complete 
11 includes a separate Installation Guide, 
basic Accounting Primer, eight-volume 
Reference Library and extensive Tutorials on 
each package — all at no extra charge! 
( Ideal for Service Businesses. Enter 
information free form on service invoices or 
store pre-defined paragraphs of up to 160 
characters. Enjoy full editing capabilities at 
time of invoice entry. 


Eight Integrated Software Modules 
® General Ledger 
* Accounts Receivable 


* Inventory 
© Fixed Assets 
® Job Cost 


* Invoicing oe 
ro! 


* Accounts Payable 





Complete I includes cight software mod- 
ules that may be integrated or installed 
individually and may be distributed among 
separate computers. Install the most critical 
modules initially; add others later. 


COMPARE FEATURE FOR FEATURE 


System-Wide Features 

NEW Over 440 reports 

NEW Unlimited number of companies and consotidations 

NEW Automatic menu-driven convenion af your existing 
Peachicce Business Accounting data files 

NEW Increased numeric capacities to $999 999 999 99 
in key areas 


© Chart of Accounts includes 76 suggened and 
26.000 inet defined accounts 
NEW 1 to 23 user-defined fiscal periods 
* Repeating journal entrics 
NEW Financial statement comparisons may include 
Current period and year to-date with budeet and/or 
Pelee! penod comparison 
NEW Reversing journal entries 
Accounts Receivableflavoicing 
* Open hem or balance lorward customers: 
NEW fate 400 custorners 
° 8 partial payments 
NEW Usce-defined terms codes and aging periods 
NEW Auromath transactions with monthly bi monthly 
quarterly semi-annual and annual Irequency options: 


Accounts Payable 
¢ Up cto 14 400 vendor: 
NEW Partial payments of invoices 
© Cash urements lorecasting by duc date 
NEW User-defined bit cycle on automatic invoices 
© Checks printed with unlimited invoice listing on stub 
NEW Ability to void and reprint checks 


loventory 
© Supports Chie last purchase and standard 
costing metho 
¢ Ip ty 19 $00 inventory tems (SKUs) 
NEW Automatk price change on multiple iterms by 
Percent of amount 
Fixed Assets 
© Handles 14.000 assets and 13 methods of 
depreciation 
NEW Updated to handle current tax laws 


Job Con 


© Tracks costs and Wability on a job-by-job basis 
. Ccempa site cons wih hl ets for 


Payroll 
® fuilrin current year federal sare city and 
county tax tables for all $0 states with automatic 
peueicn ees 
watermiat ic, it re 
payroll processing supporting. hourly 


regularly by Peachtree Software 
NEW Printed and magnetic media W 2s generaned 
automatically 





Call Now to Order 


or for a Dealer Near You / ae 
1-800-247-3224 (> » 
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Limited Time Offer: Special 
Upgrade for Current Customers 





For 90 days (through December 1987), 
Peachtree Complete registered users can 
purchase a Complete I upgrade with all 
the new features and enhancements for 
only $99°. Call today with Mens Caer ced 


Complete serial number: 1 22-2821 


or 1-800-247-3224, 


Buy Forms Direct from Peachtree 

Enjoy the convenience and economy of 
buying your forms directly from Peachtree 
Sol with guaranteed compatibility. Call 
1-800-553-6485 to order forms. In Ohio, 
call 1-513-973-0110. 


Money-Back Guarantee 





When you purchase Peachtree Complete Il 
directly from Peachtree Software, you're 
protected with a 30-Day Money Back 
Guarantee. If you're not satisfied, simply 
retum the product in saleable condition 
within 30 days and your price will 
be tly refunded. (A $20 restocking fee 
ll 6 Cheeta if disk bag is opened.) 

And, of course, Complete Ii is backed by 
Peachtree Software's famous technical sup- 
port, labeled by /nfoWorld as “‘the finest in 
the industry’’. Technical assistance is avail- 
able for $1 per minute with a 20-minute 
minimum via a toll-free telephone number. 
You only pay for what you need, without 
unnecessary support contracts. 


Hardware Specifications 
aie PC/MS-DOS version 2.0 or higher with 394K of 

memory with a minimum 10 MB hard disk For usc 
with the IBM® PC, PC XT, PC AT. Personal System/2 T™ 
and compatibles 34%" media optionally available [BM fs a 
registered trademark and Personal S) is a trademark 
of International Business Machines. Not copy protected 
*Plus $12 50 shipping and handling. Money-back 
guarantee docs not apply to uy 5 


To Order by Mail, Send $199 
Plus $t2.50 Shipping and Handling to: 
(in Georgia, add applicable sales tax.) 


Peachtree Software 


A Member of the Intelligent Systems Family 
4355 Shackleford Rd., Dept. PCM12 
Norcross, GA 30093 


m LAN ANALYZERS 


THE MESSAGE COMES IN PIECES OF PACKETS 


he best way to understand how a net- 

work functions is to take a close look 
at its most basic unit—the individual 
electronic message that it transmits from 
one node to another. A network analyzer 
works by capturing the messages sent 
along the network, sorting them accord- 
ing to criteria you establish, and present- 
ing them for analysis and review. 

In the Ethemet system, these mes- 
sages are called packets or, sometimes, 
frames. A packet consists of at least 72 
and not more than | ,526 bytes and is bro- 
ken up into fields, each with a specific 
function. 

All of the fields in a packet are of 
fixed length, except the data field, which 

_ carries the specific text of the message. 
This field can vary in length from 46 to 
1,500 bytes. 

The 8-byte destination field desig- 
nates the station or stations the packet is 
addressed to. Every station on the net- 
work examines the destination address of 
every packet. You can program a net- 
work analyzer to keep only packets ad- 
dressed to certain stations or to hold all 
packets. Similarly, the source address 
field identifies the station originating the 
packet, and an analyzer can use this to se- 
lect only packets transmitted from a spe- 
cific station. 

The same Ethernet packet format car- 
ries messages between several different 
functional layers of hardware and soft- 
ware. Each of these functions requests 


tions other analyzers can’t—-such as stor- 
ing all frames until the buffer is full. Other 
analyzers use a circular buffer and will 
overwrite data until you tell them to stop. 
The HP programming language allows 
you to define variables and program event 
counters. The analyzer can count specific 
events and branch to different program 
blocks, depending upon simple or com- 
plex conditions. For example, a simple 
program could wait for a certain type of 
packet and then send a response while 
keeping timers and running counters on all 


and provides information according to 
specific rules, or protocols. The proto- 
cols commonly used in Ethernet are part 
of the Xerox Network System (XNS), 
since the Ethemet system was developed 
by Xerox, DEC, and Intel. The type field 
in the packet consists of 2 bytes that iden- 
tify the higher-level protocol that placed 
a message in the data field. A network 
analyzer can filter out and keep only 
packets containing certain protocol mes- 
sages. 

The protocol layers include the net- 
work protocol that forms messages for 
transmission, the routing protocol that 
moves packets through the network or 
between different networks, and the 
transport protocol that ensures packets 
are received without error and in the 
proper order. 

Various companies and standards or- 
ganizations have different implementa- 
tions of these protocols. While the XNS 
protocols are the most widely used, new 
protocols following the International 
Standards Organization (ISO) guidelines 
are receiving a lot of attention. The 
Transmission Control Protocol and Inter- 
net Protocol (TCP/IP), which was origi- 
nally developed by the Department of 
Defense, is another protocol suite that’s 
growing in popularity. 

Looking at the data fields of transport- 
level packets going to and from the server 
can tell you a great deal about the effi- 
ciency of the network. If packets must be 


the pertinent events. While the program- 
ming language is powerful enough to meet 
the needs of any developer, LAN manag- 
ers won’t need it often because of the many 
LAN management features and reports al- 
ready built into the system. 


TRAFFIC GENERATOR The HP 
4972A contains a network traffic genera- 
tor. With this generator, you can specify 
the amount of network loading you want, 
as well as the size and contents of the trans- 
mitted packets. You create packets by fill- 








retransmitted frequently, you know 
something is wrong in the network. 
Watching the messages from the server 
can tell you if the problem is electrical 


| (bad cables) or in the server. Frequent 


negative acknowledgment messages 
from the server indicate a bad cable. Fre- 
quent time-out and dropped-packet mes- 
sages from the server probably mean that 
the network is overloaded. 

While messages (tokens) on a Token- 


| Ring system are formatted in a complete- | | 


ly different way, the concept isn't very 
different from that of Ethemet’s packets. 
In fact, the network analysis concepts are 
nearly identical. In both cases, you pro- 
gram filters to select and keep the mes- 
sages you want and use other devices, 
such as counters, to determine how often 
a specific event takes place. This gives | 
you either a statistical picture over time 
or a detailed picture of network perfor- 
mance at any given moment. 

Network analysis isn’t mysterious. It 
is simply the accumulation and analysis 
of statistical information. Some of the 


| terms seem imposing, but the concepts 


behind them are as simple and common 
as those used to deliver the mail or freight 
packages to your door. There are ship- 
ping instructions, receipts, and the mes- 
sages themselves. Analyzing the system 
is nothing more than examining how 
quickly and efficiently it moves the 
mail.—Frank J. Derfler, Jr., and 
Greg Campbell 


ing in the fields using the filter format, 
which lets you easily and accurately enter 
all the data into the correct bytes of the 
packet. 

An unusual characteristic of the HP 
traffic generator is its capacity to generate 
network traffic in repeated bursts, as well 
as at a steady level of output. Once you 
start the network traffic generator, you can 
leave it running and proceed to other ana- 
lyzer menus and tests or perform LAN 
manager functions. 

The HP 4972A connects to your net- 
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work through an extemal transceiver, so it | 


can work with thin cable, thick cable, or fi- 
ber-optic media if you buy the appropriate 
transceiver. A simple loop-back self-test 
checks the analyzer, the cable link to the 
transceiver, the transceiver itself, and net- 
work operation. With one keystroke you 
can be sure everything is connected prop- 
erly and operating. 

All the powerful capabilities of the HP 
4972A have not kept Hewlett-Packard 
from overlooking the little touches that 
make the product very usable. You can 
save network files containing all the infor- 
mation necessary for operating the analyz- 
er in a specific configuration. Or you can 
save the information on how you set up the 
filters, transmitted messages, and pro- 
grams in separate files for reuse in other 
configurations. The system lets you sort 
node name files by name—a feature espe- 
cially important when you have hundreds 
of node names in the list. 





a Anarea almost 


universally overlooked 
by LAN product 
manufacturers and users 


alike is network 
management. 


Since LAN analyzers inherently pose 
some threat to network security, the HP 
4972A offers security features to give un- 
authorized people only limited access to its 
capabilities. It can password protect the 
display and transmission of packets. It. can 
also be configured so that a user must enter 





a password before being able to display 
data from a packet. Without this password, 
the user can still run the analyzer but can 
view only packet addresses and other 
header information. A second, Transmit 
Data password prevents unauthorized us- 
ers from reading network passwords and 
messages or formulating and transmitting 
bogus packets. 


NETWORK MANAGEMENT An area 
almost universally overlooked by LAN 
product manufacturers and users alike is 
network management. Typically, nodes 
are added, software is installed, and the 
work load is increased without much plan- 
ning. Often the only time people think 
about managing the LAN is when response 
time deteriorates. 

Network management includes securi- 
ty, file configuration, accounting, fault re- 
covery, and performance maintenance. 
An analyzer with the power of the HP 





LIFE IN THE FAST LAN 


SimpleNET® 3.0: A High-performance LAN at a Price You Can Afford. 








CIRCLE 314 ON READER SERVICE CARD 
PC MAGAZINE See eM rE 22, 1987 


¢ 3 million b.p.s. 

¢ NETBIOS compstibie 

¢ File shsring with locks 

¢ Printer sharing 

¢ Uses standard DOS commsnds 


ony $399.95 
PER WORKSTATION— 
COMPLETE WITH 
HARDWARE AND SOFTWARE! 


30-DAY MONEY-BACK GUARANTEE 
TWO-YEAR WARRANTY 


CALL TOLL-FREE 
1-(800) 262-8010 
in California (714) 526-5151 


Requires IBM PC/XTIAT or compatible with 
DOS 3.1 or higher 


SimpleNET Systems 
A division of BC Soft Corporation 

545 W. Lambert Road. Surte A, 

Brea, California 92621 

FAX. (714) 529-2413 
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So stop messing around. 
Find out how fast Byline can 
—— clean up your very next 
business report. Sapply 
. call Ashton-Tate”at 
(800 )437-4329, Ext .0264. 


Byline lets you design 
page layouts right on your PC 2 
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now do spreadsheets. It 
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4972A can help you to some degree in all 
of these areas. 

Inthe realm of security, if an analyzer is 
a good tool for spies, it is also good for 
counterspies. It is relatively easy to set up a 
filter that traps and even alerts you to re- 
quests for certain information or functions, 

The HP 4972A allows you to test your 
LAN's performance while things are run- 
ning smoothly and to anticipate and correct 
problems before the users start complain- 
ing. Ifa network gets too large or becomes 
unresponsive, the analyzer functions of the 
HP 4972A will let you determine what’s 
wrong and what you can do to speed your 

| network up. You could then use the reports 
from the HP 4972A to help justify any new 
acquisitions. 

You collect management data by run- 
ning what Hewlett-Packard calls a test. Af- 
ter you specify the time, duration, and 
sampling rate of the test, data accumulates 
and charts develop as you watch. Data can 





then be saved to floppy disks or a hard disk 
for later analysis or replay. 

Test results are displayed as line, bar, 
or pie charts, as well as in histograms and 
tabular data summaries. Each chart typi- 
cally has a cursor allowing you to select 
data items on the graph and see the node 
name or other associated values. A $1,500 
color option board brings the charts to life 
with even easier-to-read graphics, With an 
HP plotter attached, you can also produce 
plotted color charts in no time at all. 

This typiftes the easy-to-absorb graphic 
form in which the HP 4972A presents the 
otherwise almost overwhelming amount 
of data provided by its management func- 
tions. Like other systems, the HP 4972A 
has a network summary screen that shows 
you current, average, and peak utilization 
and throughput. You can also see the mini- 
mum, average, and maximum packet size, 
as well as the total number of packets and 
bytes. You see the packet numbers, aver- 





age and peak error rates, and other details 
conceming collisions, nints, jabbers, and 
bad frame check sequences or misaligned 
packets. 

The network errors and conditions 
screen can display the average number of 
collisions per frame over a given test peri- 
od. You can use this screen to spot and 
track any unusual trends in the number of 
errors on your network. 

The network utilization screen shows 
you a line chart representing the actual us- 
age of the network at each sample time. 
You can watch this chart as it is plotted and 
become familiar with user work habits, cy- 
clic tendencies in peak or slack periods, 
and applications usage. You can correlate 
complaints from users about response time 
to this chart to see what the utilization was 
during the time of the complaint. 

The interframe arrival time is displayed 
as a pie chart, with the time between cach 
packet charted in one of 12 categories. 
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SIMPLENET 1: ONLY $695 FOR A COMPLETE, 4-USER LAN 


B® Highest performing zero-siot LAN 
@ Max. cable length 3,000 ft. 

@ IBM NETBIOS compatibie 

B® Unique Electronic Mail capability 
® Upto 5 printers per station 

®@ File sharing with locks 

® No dedicated server required 
30-DAY MONEY-BACK 
GUARANTEE 

TWO-YEAR WARRANTY 
CALL TOLL-FREE 


1-(800} 262-8010 


in California (714) S26-StSt 
In Canada (902) 665-2941 


Requires IBM PC/XT/AT or compatible 
with DOS 3.1 or higher 


SimpleNET Systems 
A division of BC Soft Corporation 
545 W. Lambert Road, Suite A 

Brea, CA 92621 


IBM ts a registered trademark of Internationa! Business 
Machines 
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Alot of computer for your money 
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Bentley-28@/12 Bentley-286/10 
A 5 65: i -<  f 2 


ae , 10MHz 80286 processor in. a compact chassis, Phoenix BIOS, 
12MHz 80286 processor, IMB RAM, 1.2MB floppy drive, dual 512KBRAM, 1.2MB floppy drive, dual floppy/hard drive 


floppy / hard drive controller, 200-watt power supply, keyboard. controller, 200-watt power supply, keyboard. 
© With 40MBHD MiniScribe,28ms ........ © With 40MBHD MiniScribe, 28ms........... $1408 
* With 70MBHD MiniScribe,28ms........ © With 70MBHD MiniScribe, 28ms .......... 1 




















More memory, more power... 


: ] . 
NEC MultiSync- The elite 

















: monitor. Adjusts to any horizontal s 
Monographic Card frequency between 15. SKHz and MEC- Asux-function expansion AT-MEC- for iam AT Upto 
Text mode 80col x 25 25KHz. Resolution up to 600x560 catd 384KBRAM. senal port, 
haracters.graphicsmode Samsun, : * | parallel pore. game port, clock- 1.5 MB memory expansion. sersal & 
© rap! iB and suppons both analog and TTL | P Farmaco’ Hel port for IBM* AT. 
720 x 348 pixels. parallel 12" flat screen with ult RepureaThtrcentnch artes calendar with battery back-up, and Paralict port : 
POL oss sateoisaie $65 and swivel base... .. $95 Only $ 599 







Monographics card and monitor 







i ColorCard- 44, gh- resolution : af Bae a compattble with 

2] color graphs card works in color MEM-576- Memory expansion Ree ieee one 

c —_ = orcomposite mode. Use witha catd that fitsinashon slot and Includes utalty software j 
colot | acai supports either 64K ot 256K chips 











cece ree eee Comes with OK. expandable to 






EGA Card 192KB, 284KB, ot 576KB 
640x 350 pixels, 256K EGA Monitor 

duplayRAM....... $149 14° High resolution. $349 Memory Chi ps- 
EGA Combo cone! 64K chips 
EGAcardand monitor... .........0...00000ee $479 6AK chips(120ns) . 





Modems- 411 Bentley modems 128K chips. 
ate compatible with all popular 

communication standardsand have | 256K chips(150ns). 
auto answer, auto tedial. and auto 256K chips(120ns). . 
voice/data switching Extremal 
modems tntlude LED status 












indicators and require modem cable 

for hookup 

30011200 

Baud Internal Modem - .. $99 PC VO. 

300/ 1200/2400 + Serial port. parallel 
mite Modem. . $239 AT 1/O-senatporand port, game port. and clock-calendar 
300/1200 parallel port with battery back-up 

Baud External Moder. . $139 Only.......... $59 penne 
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Bentley Turbo-10 
$799 Bsc $449 








8MHz 80286 processor in a compact chassis, Phoenix BIOS, The turbo-charged XT-compatible 8088-1 processor running at 
512KB RAM, 1.2MB floppy drive, dual floppy / hard drive 10MHz, 640KB RAM, one 360KB floppy drive and controller, 
controller, 200-watt power supply, keyboard. eight expansion slots, 150-watt power supply, keyboard. 

© With 20MBHD Seagate, 65ms............+. 31092 © With 30MBHD MiniScribe, 85ms..........4+. 779 
© With 40MBHD MiniScribe,28ms........... 1345 © With40MBHD Miniscribe,6ims............. 839 


MiniScribe 
Hard Disk Drives 


High Quality ¢ High Storage Capacity 
High Perfomance © Low Price 


Tape Backups- Avoid disk swapping 
streaming tape for your IBM> AT. PC. of compatible. 


Beg ca oranty Stream-20 Stream-60 
Both drives feature an average access time of 28 milleseconds The drives’ posittoning systems use a rugged linear ForthePC .... $389 yah. =. $ 757 
voice cod actuator that eliminates head skew problems common with other positioning mechanisims. 

Microprocessor-aided control provides fast accurate head positioning In addition. superior head /disk tacking ts 
achieved through the use of Whuncy technology hexd sliders and flexures. 

‘With MiniScribe's fail-safe actuator lock. che head positioner is retracted and locked at power-down. elimating data 


zone contact. Partitioning software is included so you can take advantage of the full storage capacity. fen 
4oMB.....$575 7omB..... $849 cmley— 





Computer Products 
1700 Still Meadow Cove Round Rock. Tx. 78681 


Amazing prices on quality computers and add- 
on products. Free UPS ground shipping in the 
continental U.S.A Thirty-day money-back guar- 
antee. No surcharge for MasterCard. VISA, 
COD, or cashter's check. Fortune 1000., univer- 





r sity. and institution purchase orders accepted 
PC Hard Disk Kits- with approved ctedit, Phenomenal saving with a 
Quality 20MBand 30MBhard disk kits forthe IBM PC and compatibles. one-year warranty. 


Each kit includes a Half-height Winchester hard disk, hard disk controller, 


Se cape mounting hard wate. and complete tllustrated wnstallatton 360KB Diskette Drives Or der Toll Free 
Nnvenience and companbdility 

poe (ek teds s.r ae ae ae 2 800-331-6799 

i i a. For Alse-oe $109 In Texas Call: 800-777-7003 


Forshe Compag Portable. 6 6. ee ee ee eee ee ees $339 Tech Support: 512-2 50-8202 





Monitoring this is important because a 
node can drop data if the packets come too 
quickly for it to process them. 

An interesting management function 
measures the size of the frames (packets) 
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transmitted through the network over a pe- 
riod of time. The data field of a packet will 
expand to its maximum size of | ,500 bytes 
if a lot of data has to be moved. File trans- 
fers will typically load down a network 


“Mace Utilities 4.0 
Best Data Recovery 
There is Gets Better” 


—— 


RECOVERY FEATURES 


DIAGNDSE checks any disk for 
errors. 

REMEDY fixes errors, automatically. 
UNDELETE recovers deleted files easily, 
automatically. 

UnFDRMAT recovers from an 
accidental format of your hard disk 
even when MACE was not installed. 


ne Floppy UnFORMAT recovers from 


accidental format of a floppy disk. 


oe! FORMAT-F floppy formatter. Replaces 


i pi. 
ef [oltre Bam 
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* . And Better! 


aC¢ 
Bia 


VERSION 


4.10 


. . f 4 fis £ 
Fast UnFRAGMENT quickly reorgan- 
izes segmented files for speedier 
disk performance. 

VCACHE buffers data reads and 
writes in regular, expanded or 
extended memory for dramatic disk 
speedup. 

SORTO Directory sort. 

$0ZD Directory path optimizer. 
VSCREEN Screen speedup. 

VKETTE Diskette caching for floppies. 


oa 


DOS FORMAT. Includes ‘RESURRECT =o (FIX 


option, to revitalize weary disks. 


pe FORMAFH hard disk formatter 


replaces OOS FORMAT. Guaranteed 
safe. 


To Order Call 
800-523-0258 


503-488-0224 


Repairs and recovers damaged or 
lost DBase files, automatically. 
Advanced performance at the 
same good price: $99 


Paul Mace 


SOFTWARE 


406 Willlamson Way, Ashland. OR 97520 
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with packets expanded to over 1,000 
bytes. Interactive applications, on the oth- 
er hand, create smaller packets typically 
containing only a few keystrokes or screen 
data. 







If you find that specific applications 
load the network down with many large 
frames, you can consider moving the rele- 
vant files, perhaps equipping a few indi- 
viduals with different storage devices so 
that they can keep these files locally in- 
stead of pulling them through the network. 
Also, some hardware and software prod- 
ucts allow you to control the maximum 
packet size and thereby vary network per- 
formance, loading, and single-station 
throughput. 















NODE BY NODE While the screens 
and graphs described above allow you to 
test your network's overall performance, 
more-detailed screens let you concentrate 
on specific nodes on the network. By iden- 
tifying the nodes that create or receive the 
most packets, you can reconfigure your 
network for optimum performance or 
change operating procedures to contro! the 
network load. 

The HP 4972A allows you to builda list 
of up to ! ,000 node names. New nodes are 
automatically added to the list and node 
name files saved to disk along with the data 
collected. You can also automatically add 
node names from a previously saved file, 
allowing you to find any missing names. 

A number of different screens let you 
monitor nodes for specific characteristics. 
With the channel acquisition time screen, 
you can measure and chart the average 
time it takes to transmit a message on the 
network. This screen will show you how 
long it normally takes a node to gain access 
to the network. 

Nicknamed the Star Wars screen by 
Hewlett-Packard users, the communica- 
tion matrix is a patented HP display show- 
ing the level of activity among any 30 
nodes. A larger or colored dot represents 
higher levels of activity. By moving the 
cursor around on the graph, you can identi- 
fy the individual nodes that are communi- 
cating. 

At this level of analysis, the manage- 
ment functions start resembling the ana- 
lyzer functions in the number of variables 
you can select. You can use the filters de- 
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fined for network analysis to characterize 
different types of packets. Each filter can 
be named and the filter criteria set to identi- 
fy packets using different protocols. It is 
easy to add, name, and save new protocols 
with the testing files. 

The analysis group distribution screen 
allows you to display a bar chart showing 
the frequency of different packet types (the 
types being derived from the defined filter 
formats). Captured packets are added to 
the counts of the filters that they match. 
This lets you easily see a summary of the 
types of packets flowing through the net- 
work or to a node. 

With another screen, you can measure 
network response time for any node on the 
network. Using the filter format, you cre- 
ate a message packet. When the response 
time test is running, the message packet is 
sent to the node and the time needed to get 
a response is measured. This lets you see 
the effect of different protocol layers on re- 
sponse time, as well as determine the re- 
sponse time your users are experiencing. 

Hewlett-Packard provides many tests 
that can run automatically. You can create 
a list of tests you want to run, including the 
desired duration of each test, and they will 
execute automatically. For any given test, 
you can set alarms to be audible, visual, or 
both. You can specify the minimum and 
maximum threshold, as well as the dura- 
tion (in sampling periods) that will cause 
the alarm to sound. 

These alarms go a long way toward en- 
hancing the already powerful automatic 
scheduling of tests. You can instruct the 
system to branch to different tests, depend- 
ing on the alarm conditions detected dur- 
ing tests. For exampk, you can program 
the system so that if the automatic network 
utilization test retums measurements in ex- 
cess of 90 percent for more than ftve sam- 
ples in a row, it will branch to the colli- 
sions test and capture data on the number 
and types of errors occurring. 

In addition to its free ]-day seminars on 
communications protocols, Hewlett-Pack- 
ard offers a 2-day $1,000 training course 
for its HP 4972A. This feature-loaded ana- 
lyzer is a serious network management and 
diagnostic tool you won't outgrow, and 
with the proper training, you should be 
able to identify and help correct any func- 
tional network problem. 








NETWORK GENERAL CORP. 
Sniffer 


The dual-mode Sniffer LAN analyzer, 


from Network General Corp., is already 


extremely popular among LAN trouble- 
shooters and developers. While the origi- 
nal Sniffer worked only with Token-Ring 
networks, the new Sniffer 403 is unique 
among LAN analyzers in its support for 
both Ethemet and Token-Ring systems. 

The dual-mode Sniffer we tested lists 
for $24,000 plus $995 for each suite of 
protocol interpreters. Protoco! interpreter 
suites are available for Xerox Network 
Standard (XNS), Transmission Control 
Protocol and Internet Protocol (TCP/IP), 
Internationa] Standards Organization 
(ISO), and other common protocol sys- 
tems used by companies like Novell, 
3Com, and Excelan. 

An upgrade package is available for ex- 
isting single-mode Token-Ring Sniffers. 
The Sniffer comes with a 1-year warranty 
and 30 to 45 days of free phone support. 
Additional phone support is available for 
$75 per hour. Network General also pub- 
lishes a newsletter, The Sniffer’ s Gazette, 
which is available even to readers who 
don"t own a Sniffer. 

Although Network General is only 2 


Network General Corp. 

1945A Charleston Rd. 

Mountain View, CA 94043 

(408) 734-0464 

List Price: 403 dual-mode version, $24,000 

(40t Token-Ring version, $19,000; 402 Eth- 

emet version, $9,000); protocol interpreter 

suites for the IBM Token-Ring Network. No- 

vell's NetWare, XNS/MSNET, TCP/IP, 

SUN Microsystems, ISO/MSNET, and Nes- 
| tar, $995 each; protocol interpreter for DEC- 

net (Sniffer 402 and 403 only), $1,995. 

Requires: Token-Ring, Ethemet, ARCnet, 

or StarLAN network. 

In Short; A fult-featured and easy-to-use 

Ethemet and Token-Ring analyzer. Prem- 

stalled in a Compag Portable II, this analyzer 

1s designed for use by LAN developers and 

troubleshooters. It uses an easy-to-follow 


visible tree menu structure. 
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years old, its founder, Harry Saal, is one of 
the pioneers in LANs. He designed the 
Sniffer to let developers and troubleshoot- 
ers inspect every possible trouble spot on 
the network and receive very precise, 
easy-to-understand feedback. The design- 
ers of the Sniffer paid particular attention 
to decoding the layers of communications 
protocols used in modem networks. 


HARDWARE The Sniffer comes prein- 
stalled in a Compaq Portable II. The spe- 
cialized Ethemet interface includes a DIX 
(twisted-pair) connector, as well as a BNC 
(coaxial) connector, although in the stan- 
dard configuration, only the DIX connec- 
tor is operational. You connect the Sniffer 
to the network by means of a standard Eth- 
emet transceiver cable and external trans- 
ceiver. 

The Sniffer capture buffer holds 256K 
bytes and has DMA (direct memory ac- 
cess) for rapid data transfer, but the usable 
buffer size shrinks if you have a large num- 
ber of protocol interpreters installed. The 
capture buffer can be saved to disk for later 
study and analysis. 

A Capture trigger allows you to capture 
packets until the buffer is full. You also 
have the option of leaving some percent- 
age of the pretrigger frames in the buffer, 
thus allowing you to examine events that 
occurred prior to the trigger event. 

Capture filters allow you to screen out 
unwanted frames before they enter the cap- 
ture buffer, while display filters let you see 
only certain frames from those captured. 
Frames collected in the capture buffer can 
be saved to disk files and replayed through 
the analyzer’s filters and protocol inter- 
preters but not back onto the network. 


UNIQUE FEATURES The Sniffer’s 
two strongest points are its user interface 
and its protocol interpreters. Eradicating 
bugs must be a number-one priority for 
Network General, since the software is vir- 
tually bug-free. The company’s number- 
two priority seems to be product improve- 
ment and refinement. 

The software presents a very slick user 
interface, with elements ranging from such 
window dressing as a moving logo to such 
truly useful features as the tachometer 
moving bar chart. It even has sound ef- 
fects—clicks from the speaker that coin- 
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Network General Corp.'s Sniffer system wins the Editor's Choice for its full-featured capabilities 
and easy-to-use menu system. It comes installed ina Compaq Portable Il. 


cide with the incoming packets. Someone 
familiar with networks can become com- 
fortable with the program in minutes with- 
out resorting toa manual. Nonetheless, the 
documentation is complete and contains 
several helpful examples. 

You enter commands through a tree- 
structured menu that shows the commands 
available at the current and the next level. 
You move through the menu using the cur- 
sor keys and the Retum key, toggling op- 
tions on and off with the Spacebar. On-line 
help is always available through the Fl 
key. Pop-up windows help keep you ori- 
ented when calling up nested layers of help 
or other embedded screens. 

An Ethemet cable-test feature is avail- 
able from the main menu. This test deter- 
mines how many nanoseconds it takes for 
a signal from the Sniffer to run into the 
problem and bounce back, giving an idea 
of the distance to the fault. (For example, 
500 nanoseconds correlates to 390 feet of 
thick Echemet cable or 320 feet of hin ca- 
ble.) Since the test runs continuously, it is 
immediately obvious when cable integrity 
is restored. The Sniffer does not test To- 





ken-Ring cables because they go to a hub | 


that won't work without proper termina- 
tion. Fortunately, cable testing is built into 
a Token-Ring system. 

THE SNIFFER’S STRONG SUITS 
The Sniffer’s strongest feature is its capac- 


ity to decode even nested layers of com- 
munications protocols. Protocol suites are 


= The Ethernet cable test 
determines how many 
nanoseconds it takes for 
a signal to run into the 
problem and bounce 


i 





back, giving an idea of the | 


distance to the fault. 





The Sniffer's Ethernet interface includes a DIX 
connector and a BNC connector 


available to translate each protocol layer 
into plain English with easily understand- 
able prompts and some interpretation of 
the data values. The screen display shows 
data values in text, binary, decimal, or hex 
format and adds such interpretive com- 
ments as **Correct’’ or ‘‘OK’’. 

The Sniffer allows you to view the 
function of only one protocol or all subse- 
quent layers as well. You can easily 
choose between these options and display 
summary, detailed, or hex views of each 
packet. You can display one set of packets 
at a time or choose dual viewports to see 
different packets side by side. You can 
have as many as six data windows on the 
screen or zoom in to any one packet with a 
single keystroke to make the frame fill the 
entire screen. 

The machine we used had 30 protocol 
interpreters—more than anyone but a de- 
veloper would need. You can also write 
your own interpreters in C language for use 
widi custom provocoils or applications. Ur 
you can have Network General design the 
interpreters your system requires for you 
for a fee. 





PC MAGAZINE ae am 22, 1987 


Meet the New 24-Pin OKIDATA 393 If you like to do three 
= ss things at once, you'll love 
the new 393. 

It’s so eager to work, it 
prints on almost anything: 
letterhead, labels, acetates, 

even forms. With razor- 
\ sharp letter quality. In 

black and color. 

Touch a button and 

‘park’ your computer 
paper. Then switch 
instantly to envelopes 
or cut sheets. 












OKRIDATA is a regstered trademark of Ota Amenca, Inc, Marque deposte de Oki Amenca, Inc 
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Tn ‘work Game" tests, 
the 393 beat the competi- 
tion by 20%, And its 30K 
buffer gives your screen 
back qui 


Best of all, the 393 is 
made in the tradition of 
toughness OKIDATA's 


@ LAN ANALYZERS 


CONVENIENCES Like most other ana- 
lyzers, the Sniffer will capture only to the 
RAM capture buffer. Although the capture 
buffer is only 256K bytes in size, three fea- 
tures of the Sniffer will let you increase the 
effectiveness of this buffer. 

Careful use of capture filters will re- 


duce the number of packets placed in the | 


capture buffer. Defining trigger conditions 
can tell the Sniffer when to start or stop 
capturing packets. And a feature called 
partial frame capture allows you to capture 
as few as 128 bytes from every packet. Just 
as Capture filters admit only certain inter- 
esting packets, the partial frame capture 
option lets you save only the interesting 
bytes in those packets. 

Captured packets can be saved to or re- 
stored from files on the hard disk. Packets 
can also be replayed through new sets of 
triggers and filters, just as if the data were 
coming from the network again. Packets 
cannot be retransmitted on the network or 
edited from the capture buffer. 

The Sniffer provides a convenient facil- 
ity for managing symbolic names, or la- 
bels that you assign to some specific event 
or packet. Names stored in a file can be up 
to 31 characters long. New names are 
automatically flagged, and unknown 
names can be verified automatically by in- 
specting previous name files. Name files 
include the protocol level, allowing you to 
assign or substitute names based on the 
particular protocol a packet uses. 

The Sniffer we reviewed did not have 
an operational traffic generator, but this 
feature will be included in the latest release 
of the product. The traffic generator will 
let you load the network at levels of up to 
35 percent on Ethernet and 60 percent on 
Token-Ring systems. Your will be able to 
adjust frame length and delay time be- 
tween successive frames, put your own 16 
bytes at the beginning of the frame, and ad- 
dress frames to any particular node on the 
network. This allows you to test the re- 
sponse time under various network load- 
ings. 

Capture filters are set in the Sniffer 
based upon several criteria. You can speci- 
fy source or destination addresses, good 
packets or packets with certain types of er- 
Tors, certain types of packets or protocols, 
and matches or mismatches of certain data 
pattems.- 





The Sniffer matches a data pattern 


| based on up to 4 consecutive nibbles of 


data. (A nibble is half a byte, or 4 bits, and 
equals 1 hexadecimal digit.) You can spec- 
ify the offset (number of bytes into the 


| packet), as well as the data pattem you 


want to match. Each nibble is specified ei- 
ther as a digit (0 to 9 or A to F) or as a Don’t 
Care (indicated by an x). This does not al- 
low you to specify Don’t Cares for individ- 
ual bits but provides more accuracy than 
working at the byte level. 

When displaying packets, you can see 
either absolute, relative, or interpacket 
time, or you can view the percentage of 
network utilization. Packets are time- 
stamped in '/io00 second increments. 

Network General has a demonstration 
disk based on the software used in the 
Sniffer. The demo allows you to examine 
several sets of sample data provided and 
introduces you to using the tool for diag- 
nosing LAN problems. Demo disks are 
available in both Ethemet and Token-Ring 
versions. 

For $25, Network General also offers a 
1-hour VHS videotape of Harry Saal con- 
ducting a Sniffer Token-Ring seminar on 
Stanford University’s Video Learning 
channel. 

Overall, the Sniffer is a very capable 
LAN analyzer. Designed for decoding 
multiple layers of communications proto- 
cols, the Sniffer is ideal for applications 
developers and system troubleshooters 
who deal with many different LANs. The 
Sniffer is not particularly strong in LAN 
management functions, but the continuous 
cable test and network utilization tachome- 
ter could be useful to network administra- 
tors. Its capacity to analyze Token-Ring as 
well as Ethemet networks makes it the log- 
ical choice for sites with both types of sys- 
tems. 


3COM CORP. 

EtherProbe Network 
Utility 

3Com Corp.’s EtherProbe Network Utility 
is a software-only, low-cost entry into the 
LAN analyzer market. As the name im- 
plies, it works only on Ethernet networks. 
It may not have the power of other network 
analyzers, but its $995 price puts it in a 
league of its own. 
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EtherProbe Network Utility 

3Com Corp. 

3165 Kifer Rd. 

Santa Clara, CA 95052-8145 

(800) NET-3COM 

(408) 562-6400 

List Price: $995 

Requires: 640K RAM, Ethernet network in- 
terface card (an EtherLink Plus card recom- 
mended), DOS 3.1 or later. 

In Short: A software product that tums a 
3Com EtherLink Plus network interface card 
into a low-cost [EEE 802.3 Ethermet LAN 
analyzer. Not copy protected. 
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EtherProbe takes advantage of the 
3Com EtherLink Plus network interface 
card. This card has an on-board 80186 pro- 
cessor and a 16-bit data bus and normally 
resides in servers on Ethernet-based net- 
works. You can also use EtherProbe with 
3Com’s standard 3C501 workstation inter- 
face cards, but this would mean losing 
some of the speed and features of the sys- 
tem. EtherProbe will run on any IEEE 
802.3 Ethemet network with 3Com adapt- 
er boards and drivers and DOS 3.1 or later. 
You could use it for elementary analysis of 
networks running Banyan Systems’ 
VINES and Novell’s NetWare operating 
systems, but it cannot interpret some of the 
protocols used by these programs. 

Installing this software is simple. The 
manual has a detailed three-page chapter 
on “‘Starting Up EtherProbe.’’ All you 
have to do is make a boot disk and transfer 
the contents of the program disk to it, alter 
your CONFIG.SYS and AUTOEXEC 
.BAT files to match the ones shown in the 
manual, and select the right driver for the 
NIC you are using. 


COMPETITIVE POWER = EtherProbe 
stands up well to its bigger and more ex- 
pensive competition, partly because of the 
power already built into the 3Com Ether- 
Link Plus card. Ether Probe has both man- 
ual and automatic capture triggering, and 
you can set capture filters to let you see 
only packets going to or from certain sta- 
tions. This is usually necessary since the 





| EtherProbe buffer can hold only 200 pack- 
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Dynamic Ac 


NewViews: The Visual 





Imagine statements that reflect your financial position with every 
entry. Imagine unlimited flexibility, the freedom to adapt your books to 
changing needs. Imagine ten years of financial history on-line, and 
never having to close your books again! 


NewViews brings the visual approach to accounting. Drive windows 
over your books, editing as you go. Or just browse through your entire 
set of accounting records. Its nested hierarchy of accounting doc- 
uments integrates all accounting functions in real time without menus 
or separate modules. And you don’t need journals, trial balances, 
charts of accounts, batches, or report generators. You simply open re- 
ports, add accounts and enter transactions. The result is adynamic 


System Requirements: 


Free Seminars 





Transactions 


interaction with your books that's hard to believe. 

NewViews let's you see what you're doing when you're doing it. This 
improves your understanding and gives you the kind of active control 
that you could only imagine before. 


See NewViews in Action 


Only NewViews creates an environment suited to the dynamics of ac- 
counting. Call to reserve seats at a free seminar near you and see for 
yourself why the visual approach is raising the standard of accounting 
software. 


Complete Financial 


= or compatible, §12K, hard Accounting 
lf U 
—=_ Atlanta .Dec.4 New York. .. Cat or anenaee 
Boston .... Dec.1 Orlando ... dealer near yo 
NETBIOS compatible networks Calgary ... Dec.15 Ottawa ou 
Sal ew ly ..Dec.11 Philadelphia 
ste Sacramento .. 416-923-4567 


..Dec 16 
.Dec 17 
.-. Dec.7 
«DOG. 7 
.. Dec. 14 
.. Dec 11 
. Dec.2 


Denver ........ 
Edmonton ... . 
Detroit 

Houston ......... 
Los Angeles .. 
Minneapolis .. . 
Montreal ... 


No limit to the number of 
companies, departments, branches, 
feports, accounts or transacbons. 
Not copy protected 


one 
‘Winner of PC Magazine's 
Amard fer lechnical b.vselience. 





Call Q.W.Page Associates for future seminar dates and locations. 





San Antonio ...... ‘ 
SanFrancisco .. 
Stglouis, .......-..--4 
Toronto 
Washington 


The Visual Approachto Accounting 


ne 








Q.W.Page Associates Inc., One St. Clair Ave. West, Toronto, Canada, MA4V 2Z5 (416) 923-4567 d 
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ets before it starts overwriting the oldest in- 
formation. 

The small buffer size is the biggest limi- 
tation of EsherProbe. However, by care- 
fully timing sessions and using filters, you 
can minimize this limitation. You can also 
use an automatic trigger and limit collec- 
tion to the maximum of 200 packets. 

To help identify your data packets, you 
can specify names of up to | 2 characters to 
replace the 12-digit Ethernet station ad- 
dress numbers. After entering these station 
names—along with the appropriate station 
categories (server, user, and so on}—in a 
convenient overlapping window, you can 
use them to facilitate sorting and analysis. 

EtherProbe departs slightly from other 
analyzers in the format it uses to present 
system activity. From the main menu you 
can see a summary of data exchanges be- 
tween different nodes, along with packet 
counts and directions. The most active ex- 
change is highlighted on the screen. Packet 
transmission is represented by an ASCII 
smile-face character on the screen, with an 
arrow pointing in the direction the packet 
is traveling. 

EtherProbe will also decode packet 
header information for several types of 
packets. This information is displayed in 
English or in decimal or hex fields with 
English prompts—much the way a data- 
base displays field names and values. The 
display decodes all known layers of proto- 
col on the same screen. The data portion of 
each packet is displayed simultaneously in 
both hexadecimal and ASCIl-character 
formats, unless you choose to display it in 
hex format only. 

When using the EtherProbe software 
with an EtherLink Plus card, you can dis- 
play packet arrival time either as an abso- 
lute time (in milliseconds) from a packet 
that you mark or as a relative time between 
packets. You can also display the percent- 
age of the network being used at the time 
the packet arrived. 

The EtherProbe package includes pro- 
tocol interpreters for the packets common- 
ly used on 3Com systems. These include 
the Xerox Network Standard (XNS) proto- 
col stack (including IDP, SPP, PEP, RIP, 
‘Exho, and Error packetsy, the TEEE-stan- 
dard Ethernet packets, and the 3Com ex- 
tensions to Microsoft redirector Server 
Message Block packets. You cannot add 
















3Com Corp.'s EtherProbe Network Utility is a $995 software-based LAN analvzer. It is designed 
to convert an EtherLink Plus network interface card into an inexpensive Ethernet LAN analyzer, 
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e Sniffer 


All the analyzers reviewed here are 


high-quality products. Choosing 
one over the others is basically a 
matter of selecting the combination 
of features that meets your particu- 
lar needs at your particular 
price—$19,000 is not unusual. (See 
The Connectivity Decision Guide.) 
With this Editor’ s Choice, we're 

| | putting our money where our mouth 

| is. PC Labs is acquiring Network 

General Corp.'s Sniffer because we 
need the cable analyzer the Hewlett- 
Packard 4972A doesn’ t have and 
the protocol analysis alternatives 
not offered by the Ethernet Analyz- 
er. 3Com Corp.'s EtherProbe Net- 
work Utility is also a strong con- 
tender, since it provides all the 
analysis capabilities most people 
will need at a price that's more af- 
fordable. 









your own interpreters to EtherProbe. 

The operational documentation for Eth- 
erProbe contains diagrams of typical 
screens and several appendixes of techni- 
cal information. 3Com supplements the 
operating manual with a ‘‘Theory of Oper- 
ations’’ manual, which describes the Eth- 
emet architecture to help you understand 
what you see on the screen. As with most 
products, the best way to learn to use Eth- 
erProbe is to experiment with it. Ether- 
Probe isn’t just a troubleshooting tool— 
it’s a great means for learning about the 
things that go on in your network. 

The $995 EtherProbe package can per- 
form as well as a $17,000 analyzer when it 
comes to finding a malfunctioning card or 
determining who is loading down the net- 
work. If you have patience and are willing 
to do some manual data recording, it will 
help you configure your LAN for optimum 
performance and uncover problems before 
the users complain. It won't help you find 
cable breaks, however. Buy EtherProbe 
only to learn how LANs operate and still 
get your money's worth. ie 








Frank). Derjier, Jr., ts w coniribaring edi- 
tor of PC Magazine. Greg Campbell is an 
information systems manager with the 
Federal Government. 
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“There's No Reason To Look Beyond 


PC TOOLS 


-PC Magazine, Editor’s Choice Award, Two-Time Winner 


Data Recovery - Fast Hard Disk Backup + Disk Management 









Now we've given you even more 
teason-PC Tools” Deluxe. 
PC Tools Deluxe gives 
you all the best features 
of Fastback’ Norton," 
XTREE* Mace;’ Side- 
kick® Lightning” and 
Disk Optimizer-a $700 
value-for just $79. 

Other utilities may claim 
they “do it all? but only 
PC Tools Deluxe delivers: 


«A DOS shell so complete 

80 Micro called it their “over- 
whelming choice based on ver- 
satility, ease of use, and cost” { 

* The best UNDELETE avail- \& 
able-instead of merely “guess- 
ing? it recovers all data even on 
fragmented files. e HARD DISK 
BACKUP faster and every bit 

as reliable as Fastback. « The 
leading UNFORMAT for hard 
disks and floppy disks, enabling 
you to recover from almost any 
disk disaster. e PCFORMAT for 
safe formatting of floppy and 
hard disks, « A quick, reliable DISK 
CACHING utility for speeding up 
disk access. « A fase COMPRESS 
feature that like Disk Optimizer dramatically improves hard 
disk performance. ¢ And a better resident mini VORD 


PROCESSOR than Sidekick, induding word wrapysearch/ Central Pont 
Software 





replace, formatted page printing and more. 

Before you buy any of these other utilities, take a look at 
PC Tools Deluxe. Like PC Magazine, you'll find there’s no reason INCORPORATED 
to look any further. For the dealer nearest you, or to order Mite los 
direct, call (503) 244-5782, M-F, 8 a.m.—5 p.m. (West Coast time). (503) 244-5782 
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PC Tools is a registered trademark of Central Point Software. All other product names are trademarks of their manufacturers. 


FOUR WAYS TO BRIDGE 
THE PC AND THE PS/72. 










= 
A. 


we 


SYSGEN | 
INCORPORATED. 





hh this age of the 
PS/2, you'll want to transfer data 
between the old and new IBM® series. Ina 
media that best meets your needs. 

"ee 86 Sysgen™ offers the only complete family of data 

Pa transfer products. No one else offers you so many options 


oe for transfer from any PC to any PS/2 model. 


aA 

And noone else beats our prices. 

Sysgen helps you economize even further by offering a low cost inter- 
face card for sharing our bridge products among multiple computers. 

You also get built-in flexibility with an extra cable port behind each unit for daisy 

chaining additional subsystems. 

You're assured the performance, reliability, and ease of operation that Sysgen 

users have come to expect. We invite you to compare. You'll discover why the first family of 

data transfer products is also the world’s first choice. 


—— 


SYSGEN Incorporated, 556 Gibratiar Drive, Mipitas, CA 95035, (408) 263 4412 © Copynght Sysgen Inc 1987 
Trademarks PS/2—IBM Corporation, DuraPan, Sysgen—Syseen, Inc Registered trademarks IBM BM Corporation, 


No one else gives you tape back-up across the PC and PS/2 lines. 


ONLY FROM SYSGEN. 


L. 3%” Bridge-File floppy disk 
drive lets your PC read and write to any 
PS/2.™" 720Kb and 1.44Mb capacities. 
$325 


&. 5%" Bridge-File floppy disk 
drive lets your PS/2 read and write to 
any PC. 360Kband 1.2Mb capacities. 
$325 


3. DuraPak™ drive for your PC 
or PS/2 30 offers data transfer plus 
the security and unlimited expansion 
of removable media. $1495 


4. The Bridge-Tape subsystem 
is PC, PS/2 and network compatible for 
total tape back-up and data transfer 
flexibility. $795 








Cail our toll free 
hotline to get your 
copy of the S ol 
product family 
chure, or for the 
Sysgen dealer 

) nearest you. 





information Hotline 1-800-821-2151 
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Spreadsheet compilers 
take the worry out 

of worksheet models by 
turning them into tamper- 
proof run-time files. 


preadsheets are the lingua franca of 

business. /-2-3 and its competitors 

have become essential in practically 
every profession. Few users, however, 
even begin to tap the full power of these 
programs. Many work only with templates 
designed by others and never need to leam 
how to write a formula or format a cell. 

Until now these users had to have a 
copy of the full spreadshect just to enter 
data into someone else's model. This is a 
waste of an expensive piece of software 
and can be a liability: inexperienced users 
may use spreadsheet commands mistaken- 
ly and wreck the model. 

The two programs we review here, 
Brubaker Software's The Baler and Softlo- 
gic Solutions’ @ Liberty, turn spreadsheet 
models into standalone programs that can 
Tun without a copy of the original spread- 
sheet. @Liberty and The Baler can be used 
with any WKS, WK1, or WRK file. They 
use very different approaches, appeal to 
different markets, and sell for different 
prices. The Baler lists for $495, @Liberty 


4” *% BYANY 
OTHER 


Bo fw ~ NAME 


for $99.95. Another spreadsheet compiler, 
LTS_2_C Software, was slated to be re- 
leased by Resource Analysis Intemational 
(RAI) after this review. LTS_2_C will list 
for $150 and will translate WK 1 and WKS 
files into C-language source files. 

These are not applications programs. 
They are tools that can save money and 
protect the integrity of the original models. 
Formulas in compiled spreadsheets can’t 
be changed or even displayed, and there is 
no way to disclose hidden ranges. This 
means that people can enter data into your 
spreadsheet model and do calculations, but 
they can’t tamper with the logic or read 
sensitive data. 

It’s no accident that few companies that 
make spreadsheet compilers also make 
spreadsheets. If managers and consultants 
started handing out self-running copies of 
their models, far fewer people would have 
to buy spreadsheets. One company even 
considered calling its compiler One-Two- 
Free, but was afraid some people might 
not enjoy the joke. 
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@ SPREADSHEET COMPILERS 


@Liberty 


@Liberty is a good compiler for simple 

| /-2-3 and compatible templates. if your 
spreadsheets use only the functions found 
in Release [A and you don’t write compli- 
cated macros, @Liberty will tum your 
models into good standalone applications. 
its recalc speed can be astonishingly slow, 
but everything else is quick. 

@Liberty is easy to use, but you must 
make a few changes to your worksheets 
before you compile them. The most im- 
portant is to unprotect every cell or range 
that you want the user to be able to change 
after the worksheet is compiled. These 
would generally be data entry cells or de- 
scriptive labels that the user might want to 

| edit. Whatever you do, your formulas are 
safe. Users won't be able to edit or even 
examine them whether you unprotect them 
or not. @Liberty automatically builds in 
that protection. 

The package comprises two different 
programs, PREPARE.EXE and RUN 
.-EXE. You use PREPARE to process 
worksheet files into a special format that 
RUN can execute. It couldn’t be casier: 
just type PREPARE and the name of the 
worksheet file. The process is automatic 
and there are no options or choices. PRE- 
PARE’s output is a file that has the exten- 
sion .SKW, which means it can be execut- 
ed with RUN. 

When the user executes a .SKW file 


1 
cet FILE 


A @ Liberty, Version t.0 
Softlogic Solutions Inc. 
One Perimeter Rd. 
Manchester, NH 03103 
(800) 272-9900 

(603) 644-5555 

(G03) 644-5556 (Elec- 
tronic Bulletin Beard) 





List Price: $99.95 
Requires: 256K RAM. one disk dnve, DOS 
2.0 or later 

In Short: An casy-to-use spreadsheet com- 
piler that allows little contrul over the com- 
piled product and limits distribution of mod- 
els to 10 users (25 if an additional $99.95 is 
paid). Good for simple models, but recalc is 
slow. Not copy protected. 

CIRCLE 699 ON READER SERVICE CARD 
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A compiled @Liberty spreadsheet uses an abbreviated |-2-3 command menu. Unused columns 
are compressed to a two-character width. The macro in C17 will run, but new input strings can be 
no longer than the four characters in B13. The user can control screen colors. 


with RUN, it comes up looking exactly 
like a spreadsheet. Yet most commands 
you would use to build a model won’t 
work. You can’t move, copy, set column 
widths, name ranges, or set windows, for- 
mats, titles, or protection. Essentially all 
you can do is enter data, do recalculations, 
run macros, display graphs, and print. 
Even data entry is limited in that you can’t 
enter new labels that are longer than those 
in the original spreadsheet. Even if the col- 
umn width is 20, if a cell has an unprotect- 
ed two-character label in it, you can enter 
only two new characters into that cell. You 
can enter longer numbers—up to the maxi- 
mum column width—but beyond that, you 
geta string of asterisks just as you would in 
1-2-3. With /-2-3, however, you can wid- 
en the column to fit the number. With 


@Liberty you're stuck with the asterisks. 


SLOW RECALCS Onc of @Liberty’s 
most surprising drawbacks is its recalc 
speed. In a performance test, it took 11 
minutes to recalculate a spreadsheet that 
1-2-3 calculates in 56 seconds. When | cut 
the spreadsheet exactly in half and recom- 
piled it, @Liberty took 51% minutes to cal- 





= @Liberty recalcs 
more quickly for some 
mathematical models 
than others; it may zip 
through certain kinds of 
formula or relationship 
while it chokes on others. 


culate it, so this dismal performance was 
no aberration. A Softlogic representative 
said that @Liberty recalcs more quickly 
for some mathematical models than for 
others. In other words, it may zip through 
certain kinds of formula or relationship 
while it chokes lamentably on others. 
This, presumably, is why Softlogic claims 
that some of its compiled spreadsheets run 
more quickly than the /-2-3 originals, 
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Meximum workspace (calls) 
Offers formula protection 
Can temporarily override formulas 


Hides celle 
Compiled sprsedsheet can savs chsngss 
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No. of graph types 
Runs mscros 
Can hide epreedeheet borders 


Spreadsheet Compilers: Summary of Features 
(Products listed in ascending pnce order) 
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The Beier 
$495.00 


@Liberty 
$99.95 
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Has options in compilation proceee 
Requires separats language compliier 
‘ge —Indicates Editor's Choice @—Yes O—No 


though others obviously don’t. I compiled 
a few other spreadsheets and found them 
all abysmally slow. 

@Liberty’s other big failing is that it 
doesn’t support many Release 2 functions, 
but at least it checks for them while PRE- 
PARE compiles your spreadsheet. If it 
finds commands it can’t handle, it displays 
their cell addresses in a status message on 
the screen so that you can go back and fix 
things. 

Since the compiled worksheets can’t do 
things like copy, move, or name ranges, 
even some very simple macros won't run. 
Because macros are nothing but strings of 
text to PREPARE, the program can’t tell if 
you've included some that will confuse it. 
You have to test the compiled versions to 
be sure your macros work. 

Still, many template users can live with 
these limits. Much of the processing power 
of /-2-3, Release 1A, is yours at a small 
fraction of the cost. @ Liberty can even do 
some things /-2-3 can’t, such as changing 
screen colors and adjusting screen update 
speed to eliminate snow. And if the origi- 
nal spreadsheet was prepared using some 
special @Liberty procedures, you can run 
the compiled version without screen bor- 
ders and use six of the functions keys for 
Starting macros. 

Softlogic Solutions has a curious policy 








@eleer|rcee |e @ 


regarding how you should distribute com- 
piled spreadsheets. The compiled versions 
won't work without RUN.EXE, but the 
company asks that you give copies of 
RUN.EXE to no more than ten people. 
The @Liberty package actually comes 
with ten pamphlets that explain how to 
RUN an SKW file. You’re supposed to 
Pass them out one per customer, and buy a 
pack of 15 more for $99.95 when you run 
out of them. 

@Liberty seems to be the great begin- 
ning of a program that's not quite there. It 
is fine for simple spreadsheets, but until it 
recalcs faster and supports more complex 
functions, it will not be the choice of the 
professional. 


The Baler 

The Baler does essentially the same thing 
as @Liberty but is designed for more tech- 
hical users, people who want greater con- 
trol over the compiled product. With The 
Baler you can choose whether to give the 
end user many ways to work with the mod- 
el or only a few. Some effort is needed to 
get the program running, but you can tune 
the output to the user’s needs. By contrast, 
@Liberty is a black box; you feed it a 
spreadsheet model and out pops an execut- 
able file. @Liberty does all the work for 











you but gives you no choices at all. 

The Baler can be tricky to set up. You 
can load all the program files into the same 
hard disk directory as the BASIC compil- 
er, but things would get badly cluttered. If 
you want to establish different directories 
for compiler files, output files, Baler files, 
and so on, set your DOS environment and 
path properly. However, the pertinent in- 
structions in the manual are not clear. 
Once The Baler is installed, anyone can 
Tun it, but you might have to make a tech 
support call to get it working. I did. 

As with @Liberty, you have to prepare 
spreadsheets before you compile them. 
You must specifically unprotect all input 
cells and rewrite certain formulas. The 
Baler handles many more spreadsheet 
commands and Release 2 functions than 
@Liberty does, but it chokes on nested @ 
functions and conditional formulas that 
may evaluate to either a label or a value. In 
addition, you can’t use macros that enter 
@ functions in input cells. You can rewrite 
your spreadsheet to get around most of 
these limitations, but fixing up a sophisti- 
cated application could be a great deal of 
work. 

Once your spreadsheet is ready, you 
compile it in two steps. First you run The 
Baler itself. The Baler is nota compiler but 
a program generator that tums spreadsheet 
models into BASIC source code. If you’re 
a BASIC whiz, you can customize this 


re 
FACT FILE 


The Baler 

Brubaker Software 

8825 N. County Line 

Rd. E. 

Lafayette, IN 47905 

(800) 327-6108 

(317) 564-2584 

List Price: $495 (in- 
cludes Microsoft Quick BASIC compiler) 
Requires: 512K RAM. hard disk drive and 
one floppy disk dnve, DOS 2.6 or later. 
In Short: A program that converts /-2-3 
spreadsheet files tnto BASIC source code that 
can be compiled into standalone applica- 
tions. Difficult to sel up, but it gives consider- 
able control over the compiled output. Not 


copy protected. 
CIRCLE 698 ON READER SERVICE CARD. 
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Performance Tests: 
Spreadsheet Compilers 
he compile speed of 46 seconds for 
@Liberty was close to 20 times faster 
than that for The Baler. The Baler, which is 
not actually a compiler but a program gener- 
ator, turns the spreadsheet model into 
BASIC source code. Although this increases 
the time it takes The Baler to compile a 
spreadsheet, it results in much faster recalc 
speeds in the compiled worksheet. Never- 
theless, the recalc speed of the worksheets 
compiled by both @Liberty and The Baler 
was considerably slower than that of the 
original 7-2-3 model. 





Relative Times 
(« Liberty = 100 in 


Compile Speed resutts: 
1-2-3, Release 2.01 = 100 
for all other tests) 


Performance Times 
(Times given in seconds) 








Disk Space 
Our spreadsheet compiler performance test fills the 2,080 











Compiled Run-time b t 

Compile Cele Seve lo Loed from Spreedsheel Files alte and ker A ore 200 On es aoa math and mine 

Speed Speed Disk Disk (byles) (byles) roots The Compile Speed test measures how quickly the 
The Baler 900 111 4 71 142,253 132,656 Lele lel Aa aN ake alg 
shest. The Save to Disk and Load trom Disk tests measure 
C2 a ee) ae eee the time required to write and read the compiled worksheel to 
1-2-3, Release 2.01 NA 56 Par 6. 80,652° NA and from disk. The Compiled Spreadsheet results show the 

—— RAM required to load the compiled sproadshect. And the 
WA—Not applicable: 7-2-3 is not e compiler and has no run-time files. Ru-time Files results show the RAM required to toad the 


*Uncompited spreadsheets. sun-time tiles needed to use the compiled spreadsheet. All 


tests were conducted on an 6-MHz IBM PC AT with 640K 
bytes of RAM. 







code before you compile and link it with whether to enable such Data commands as 
the Microsoft QuickBASIC compiler. Sort, Fill, Query, or Distribution, though 
a B ris apro for them to work you have to adjust your 
ONE STEP, MANY STEPS You don’t The ale propran spreadsheet according to the documenta- 
have to juggle code if you don’t want to. If generator that turns tion. @Liberty doesn’t even give you any 
you wish, you can run the whole process in choice about these commands. 

a single step without any user intervention r sheet models i You wouldn't normally expect users of 
at all. After The Baler generates source SP eadshee 2 ung a compiled spreadsheet to name ranges or 
















code, it writes a DOS batch file that runs | BASTC source code. do Data Fills. The great advantage in in- 
QuickBASIC to compile and link automat- cluding these commands is that your mac- 
ically. You don’t have to know BASIC in ros probably won’t run without them. 
order to customize The Baler’s output. Moreover, there’s little likelihood that the 


The Baler gives you many choices at | mands to make available to users who run | user will damage your spreadsheet with 
the program generation stage, before it | the compiled spreadsheet. For example, | Moves and Copies because, as in @Liber- 
even writes the BASIC code. These | you can decide if you want the user to be | ty, the default status for all cells is com- 
choices, which appear as menu selections, | able to format, name, copy, move, or pro- | plete protection. Formulas can’t be 
let you decide which spreadsheet com- | tect cells. Likewise, you can decide | changed, no matter what. 
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colors are chosen by the compiler, not the user. 


SPECIAL FORMULAS If you like, you 

| can give the user of your compiled spread- 

sheets some formats he won’t find in 

1-2-3. Accounting format lets the user dis- 

| play a CR (credit) after negative numbers 

| and a DR (debit) after positive numbers. 
Logical format displays a Y in cells with 
positive numbers and an N for negative 
numbers. You can even give labels left or 
right ‘‘gutter’’ format, which puts a specif- 
ic number of spaces to the left or right of a 
range of labels. 

You can also let the user improve on 
your work. If, at the code gencration stage, 
you decide to permit formula “‘overnde,”’ 
the user will be able to type in his own nu- 
meric values in place of calculated results. 
Downstream calculations will reflect that 
value rather than the results of the original 

| formula. You can let the user override 
some or all formulas. 

Finally, you can use a special ‘“*menuiz- 
ing" feature in The Baler to build custom 
menus into your compiled spreadsheets 
that don’t look anything like /-2-3 menus. 
Used with autoexec macros, these can give 
your work the look of a fully customized 














abe n 








The numbers In 31 to B6 
can be changed, and the sun, in 


Bsun Formula in BB can’t be 
changed or even exanined. 


This label can’t. 


{getiabe! “Enter text: ",b13)7 


A spreadsheet compiled with The Baler shows formatting commands not available in \-2-3. 
Unused columns and rows are not displayed. The macro in cell C17 will work normally. Screen 


application program, but you may have to 
do some tinkering to get your designer 
menus to work. 

With The Baler’s wealth of features, 
it’s surprising that the program doesn’t | 
support graphs at all. Another drawback is 
its speed. If your worksheet is of any size, 
The Baler compiles it slowly. This pro- 
gram took 15 minutes to compile a model 
that @Liberty compiled in 46 seconds. 


SUMMARY Overall, The Baler is much | 
more flexible and sophisticated than 
@Liberty, even if it's harder to use. More 
choices usually means more problems, 
and in this instance Brubaker Software has 
put more effort into features than into the 
user interface and the manual. The instruc- 
tions and explanations seem a bit skimpy, 
but the company promises better docu- 
mentation soon. If you need the power, 
can deal with the complexity, and can af- 
ford the price, The Baler should be you 


yj 


choice. PG 

| 
Jared Taylor is the West Coast editor of 
PC Magazine. 
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LIVING 
VIDEOTEXT 


RESULTS OUT. 


If you manage, think, write, or plan, you 
need ThinkTank It's the smart executive's 
competitive edge ThinkTank 1s almost 
effortless organization. Pure. Simple 
Highly practical. Just put your ideas in 
The results will knock you out 

Buy ThinkTank now and save $39 in 
IBMss rebate promotion See your dealer or 
call 800-441-7234, 800-626-8847 in CA. 


LIVING VIDEOTEXT 


A Diasion of Symantec 
117 Easy Street Mountain View. CA 94043 « (415) 964 6300 


CIRCLE 748 ON READER SERVICE CARD 





FROM 
HOUSTON 
INSTRUMENT 


flexibility—blended with ultra-fine 
resolution, speed, and software 
compatibility. Benefit from HI's 
rigorous standards for quality, relia- 
bility, and service. All at prices 
starting from $4,695.* 

Watch the DMP-60 series double 
as a scanner with HI’s unique 
SCAN-CAD™ option. Quickly pro- 
duce multicolored drawings when 
you use the Multi-Pen adaptor. Plot 
several originals—without tying up 
your PC when you add HI’s buffer 
expansion board. 

Select media as small as 8%" 11" 
or as large as 36"x 48". Load either 
DM/PL”™ or HP-GL 758X-compatible 
software. Then watch as your plot- 
ter quickly produces a drawing 
polished to a precise resolution of 5 
ten-thousandths of an inch. Smile 
when you see smoothly formed circles, 
curves, and lettering. 

Explore HI’s host of support 


CIRCLE 178 ON READER SERVICE CA 


ing 1-800-444-3425 or 512-8 
or writing Houston Instrument, 
8500 Cameron Road, Austin, TX 
78753. 





*U.S. sugeested retail price. 





A DIVISION OF AMETEK 


Houston Instrument, SCAN-CAD, and DM/PL are 
trademarks of AMETEK, Inc. 





even as sophisticated printers seem 

to be nibbling at the lower end of the 
market. Today, printers often deliver the 
kind of output that previously required 
small plotters. Dot matrix printers are 
coming On with more color, better resolu- 
tion, and faster print times—all at low, af- 
fordable prices. Laser printers deliver 
quality reproduction of black-and-white 
images quickly and quietly. And if you 
want color, you can get it from thermal 
printers as long as you’re not looking too 
closely for well-defined images. 

It’s no surprise, then, that the strength 
of the plotter market is in the larger units, 
the big hardware equipped to handle com- 
puter-aided design and drafting (CADD). 
Nevertheless, the desktop units, aimed pri- 
marily at business presentation graphics, 
are still finding customers. When we 
searched for plotters that had entered the 
market since we last took a look at them 
(see ‘Big Draws: The New Large-Format 
Plotters,’’ PC Mavazine, Volume 6, 
Number 11), we found two B-size units 
from Hitachi among the cight newcomers. 
In addition to the 672-XD and 673 models, 


Pes sales are on the rise, inching up 


& HARDWARE @ GLENN A. HART 


PEN PUSHERS: 


PLOTTERS 
0 TO WORK 


Hitachi has introduced a D-size plotter, the 
new 675. 

The appeal of plotters is in the quality of 
their output. Printers simply cannot 
achieve the definitive lines and color inten- 
sity produced by good plotters. Printers 
deliver about 300 steps per inch at best, 
while a good plotter will achieve 1,000 
steps per inch. 

The National Computer Retail Report 
from IMS America, a research firm that 
audits actual product movement through 
the retail storefront channel, indicates that 
plotter sales revenues in the first half of 
1987 were 30 percent higher than in the 
first 6 months of 1986. Unit sales rose only 
19 percent, indicating that larger and high- 
er-priced plotters’ were gaining over less 


As the demand for 
high-quality output grows, 
so grows the selection 
of plotters. Here are eight 
at home in any office. 


costly desktop units. Hewlett-Packard re- 
mains the market leader. According to the 
IMS report, the company held an 80 per- 
cent share of the retail dollar market in the 
first half of 1987. Its Hewlett-Packard 
Graphics Language is universally support- 
ed. Even Houston Instrument—which is a 
distant second in the market and employs 
its own proprietary language—will soon 
support HPGL. 


DESIGN DECISIONS Significant fac- 
tors in the design of a plotter are the sizes 
of media (paper sizes) they can accommo- 
date and how the pens move across the me- 
dium to draw the image. 

Some plotters can draw on a surface as 
small as a business card or as large as 3 feet 
by 4 feet. Plotters are designated as A, B, 
C, D, or E sizes under U.S. ANSI stan- 
dards. An A-size medium is an 8'4- by 11- 
inch sheet, while E size is 36 by 48 inches. 
There can be engineering and architectural 
variations on these sizes, but usually the 
distinctions aren’t nextssery. Plotters that 
can manipulate the larger media will cost 
you more. Physically they will be larger, 
and they must accurately control the pen 
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movement over larger distances. 

There are three methods of moving the 
pen or pens over the surface of the medi- 
um. Each has its advantages and draw- 
backs. 

Flatbed plotters, as the name implies, 
have a large flat area on which you fasten 
the medium by taping it down, using mag- 
netic strips, or charging the surface so that 
static electricity holds down the medium. 
The pen head steadily moves along an 
arm, which, in turn, moves along one edge 
of the medium. 

In drum plotters, the medium is 
wrapped around a circular drum and fas- 
tened at both ends. The drum rotates as the 
pen moves along a track. 

Roller bed plotters are a variation on the 
drum theme (they are sometimes called 
drum plotters, although there isn’t a 





# There are three methods 
of moving the pen or 

pens over the surface of 
the medium. Each 

has its advantages and 
drawbacks. 


drum). The medium is grasped at two op- 
posite edges by wheels and pinch rollers. 
The techniques used to assure a tight grip 
include prit particles on the wheels or deep 
scoring. The medium moves forward and 
back while the pen head moves along a 
track. As with the other designs, the result 
is access to every corner of the medium. 
The roller bed method is the most popu- 
lar. It’s straightforward and most easily 
maintains accuracy. All of the plotters re- 
viewed here use roller bed designs. 
Plotters that can handle only one pen 
are less costly than those that will manage 
several. Single-pen plotters may be ade- 
quate for many situations. Most graphics 
software can be instructed to pause and let 
you change pens by hand if you require 
different colors or tip widths. 
Still, automatic pen changing is a high- 












ly desirable feature. Pen-changing mecha- 
nisms fall into two broad classes. The first 
stores the pens at one side of the plotter, 
usually in a rotating carousel or a row of 
stationary stalls. The pen head holds a sin- 
gle pen and retrieves the other pens as 
needed from the carousel or stall. The sec- 
ond type positions the pens in the pen head 
itself, so that all of them travel along as it 
traverses the medium. This is theoretically 
faster, since the pen head doesn’t have to 
move to the edge of the plotter to store and 
retrieve pens. 

Either method works well. Perhaps a 
more important consideration is whether 
the pens are capped as they are waiting to 
be used. Ifnot, they can dry out. 


MANY MEDIA The word media is more 
than jargon or pedantry, since various ma- 
terials can be used for plotting. Paper is 
certainly the most common. You can use 
common copier bond paper, although it 
isn’t a particularly good idea. Most copier 
papers have a rather rough surface that can 


wear down pens, resulting in diminished 
line quality. Special, smoother plotter pa- 


pers are available from several plotter 
manufacturers and third-party vendors. 
Coated bond stocks, with either flat or 
glossy finishes, are even better. 

Vellum is definitely the paper of choice 
for serious CAD work. It’s specially coat- 
ed for the maximum smoothness possible 
and chemically treated to promote strength 
and transparency. 

Several types of film can also be used. 
Transparency film is clear and is usually 
used for overhead projection. The slick 
surface doesn’t absorb ink as paper does, 
so you'll need special inks and slow plot 
speeds to draw an image that will adhere 
without smearing. 

All papers expand and contract as tem- 
perature and humidity change, and they 
will degrade over time. Paper instability 
and aging are often irrelevant, but for criti- 
cal applications, or where archival perma- 
nence is a factor, a special matte-finished 
polyester film is recommended for stabil- 
ity and longevity. This film is costly and 
requires special pen tips. 


PENS AND INKS Fiber-tip pens wear 
down, but they provide bright colors and 
can plot at moderately fast speeds on bond 







































Plotters: 
Summary of Features 


PG 


XPLANATION OF FEATURES Plotters are ca- 

tegorized according to the maximum paper 
siza they can accommodata. Size A Is 8% by 11 
inches, Bis 11 by 17 Cis 17 by 22, Dis 24 by 36, 
and E is 36 by 48. Paper movement distinguishes 
between flatbeds, in which the pens move over sta- 
tionary paper, and roiler beds, usuaity found in 
large plotters in which the medium rolls beneath 
labeled ai Piotters use various types of 
paper hold systems, including electrostatic, mag- 
netic, grit wheel (which holds the medium in place 
with friction), and pinch roller (which requires spe- 
cial media with printerlike guide holes on the 
edges). Number of pena is self-explanatory. Pens 
auto-capped refers to automatic pen-capping ca- 
Pability, which is necessary to prevent drying of the 
pen tips. Maximum pen speed is the fastest 
speed claimed (rates can vary 
Sather be periia novng Gago iy oriicng ta.x 
or y axis). Almost all plotters allow for adjuatable 
pen speed, but while some let you specify any 
speed within their range, others can adjust the 
speed only in fixed Increments, which are some- 
times set by switches rather than by software. Step 
size and accuracy are the major determinants of a 
plotter’s ability to create sharp and detailed plots. 
Step size is measured either in the number of steps 
per inch or by distance measurement. Theoreli- 
Cally, the mora ateps per inch, the better the resolu- 
tion. The measure of accuracy here is the 
percentage of accuracy over along pen move. 
Buffer size shows the amount of RAM built into 
the plotter itself for storing instructiona. Some of 
the plotters tested iet you add RAM to expand the 
buffer size. Optimization indicates whether the 
plotter includes a system to decrease the length of 
time a plot requires. Some plotters allow digitizing 
by letting you move the pen head to a desired posi- 
tion with cursor keys, then send its position coordi- 
nates to the computer by hitting a key on the 
operator panel; hence the acts aa digitizer entry. 
Auto paper feed indicates capabilily for producing 
without manual intervention by 
graphics software in 
use must also allow this; mest business graphics 
and CADD programs currently do not). 

The Interface section shows what type of inter- 
faces are availabia or standard. Most personal 
computers use either serial RS-232 or parallel 
Centronics interfaces. The IEEE interface, also 
known as GPIB (General-Purpose Interface Bus) 
or HPIB (Hewiett-Packard Interface Bus), ia de- 
signed primarily for scientific and control 
applications. 

The programming section fists graphics com- 
mand languages. HPGL, the Hewlett-Packard 
Graphics Language, is emerging as a de facto 
standard. Proprietary indicates a manutacturer'’s 
own command set. Other indicates thet manufac- 
turer chose to amulata a graphics language other 
than HPGL. Bundled software indicates whether 
any commercial graphics software is included with 
the plotter. 
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Eeter Houston Western 
Hitachi Computer lestrument Mutoh Grephtec 
PHY SICAL 872-XD Hitachi673  SP1000 DMP-61 Hitachi675 = IP-S00A PDO11! OCi 628 
SPECIFICATIONS _ $895 _ $1,695 _ __ $3,995 _ $4,695 $5,695 $5,900 $5,995 $8,900 
Max. peper size B 8 Oo Oo Oo Oo Dd E 
Paper movemant Roller bed Roller bed Roller bed Roller bed Roller bed Roller bed Roller bed Rotler bed 
Paper hold ayatam Pinchroller Pinchrofler = =Pinchroller = Pinchroller = Pinchroller =Pinchroller = =Pinchroller = Pinch roller 
No. of pena 4 4 1 1(6optional) 38 8 4 8 
Pana auto-capped QO (@) Oo e e e 
Max. pen speed (inches persec.) 7.9 67 24 32 19.7 19.7 67 24 
Adjustabla pen apeed e e e e e e e e 
Stap size 05 mm. 025 mm. .001 in, .001 in. .025 mm. 001 in. 025 mm. 0098 in. 
Accuracy (percent) 4 3 2 2 2 a] 5 i 
Buffer alza 512K 4K (128K 18K 16K (1 Mbyte 18K 30K 66K (256K 7K 
optional) optional) optional) 
Optimization (e) (e) (e) fe) fe) [e) oe) 
Acts aa digitizar e e e e e 
Auto paper feed fe) Optional fe) (e) fe) (e) (e) fe) 
Weight (Ibs.} 132 14.3 100 103 32 106 140 
Serial Standard Standard Standard Standard Standard Standerd Standard Standard 
Parallel Standard Standard None None Standard None Optional None 
IEEE None None None None None Nona Optional Standard 
PROGRAMMING 
HPGL e e e ie) e e e e 
Proprietary ro) € (| e e) ¢ e (ea 
Other ° (e) ro) co) co) (e) ro) ° 
Bundled software ° Oo ° e ce) ° fe) ie) 


| 
PC —indicates Editor's Chace @—Yes O—No 
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stocks. Fiber pens for paper use a water- 
based ink, while those designed for trans- 
parency film use an oil-based ink. Ball- 
points can plot at high speed, especially if 
the ink is pressurized within the pen to as- 
sure ink flow, and they produce very even 
lines, though without the vividness of fiber 
pens. 

The ultimate plotter pens use liquid ink. 
These are available with reservoirs, which 
you fill from a bottle of ink with a syringe. 
This produces an elegant image but is 
messy, and the ink tends to dry out rather 
quickly. Liquid-ink pens can be used with 
pen tips, including special metal tips (usu- 
ally tungsten) for abrasive films. Dispos- 
able liquid-ink pens, preloaded with liquid 
ink, are also available. You discard them 
when the ink runs out. Both types of liq- 
uid-ink pen must plot at much slower 
speeds than some of the other types to pro- 
duce a consistent image that does not 
smear. 

Different pen types also require differ- 
ent degrees of pressure against the medi- 
um, and sometimes different accelerations 
and pen up/down speeds. Many of the 
more sophisticated plotters sense the type 
of pens in use—by detecting markings ei- 
ther on the pens themselves or on the pen- 
holding mechanism—and adjust automati- 
cally. Other plotters allow you to make the 
adjustments with switches or settings on 
the front panel. 





ENTER COMPUTER INC, 


Enter Computer SP1000 
Hardware and software costs were high 
when CADD first became available on mi- 
crocomputers. With D- and E-size plotters 
representing a major portion of total sys- 
tem cost, several plotter manufacturers in- 
troduced simple, low-cost, single-pen 
plotters for the new micro market. 

Enter Computer's SP1000, which lists 
for $3,995, has a single-pen design. With 
this type of plotter, you can instruct most 
graphics software to pause and let you 
change the pen manually, but many users 
manage with only a single pen. The 
SP1000’s pen holder accepts any Hewlett- 
Packard-style pen, including fiber-tip, 
roller-ball, liquid-ink, drafting, and ce- 
ramic pens. 


i 








The SP1000 is a floor-standing D-size 
plotter of conventional pinch roller and 
vacuum hold-down design. One of the 
rollers is movable, and the grit wheel the 
rollers contact extends the full length of the 
plot area, so the SP1000 can accommodate 
any size medium up to D. Some plotters 
can manage only discrete media sizes, and 
the SP1000 is slightly more flexible than 
these. 

Medium hold-down is activated elec- 
tronically via a panel control. The SP1000 
has no automatic size sensing for media, 
you must select the medium size with the 
operator panel. Unlike many plotters, the 
SP1000 does not allow the software to 
override this setting , so you must be sure to 
select the size correctly. 

The operator panel features a backlit 





Enter Computer's SP 1000 (above) is a D-size 
single-pen model. The operator panel (left) 
featares a backlit LCD with two rows of 24 
characters, which are qaite legible even ata 
distance, 


LCD with two rows of 24 characters—8 
more characters than on most such dis- 
plays. The backlighting is very bright, and 
the SP1000's blue characters are quite leg- 





























dei FACT FILE 


Enter Computer SP1000 
Enter Computer tnc. 
6867 Nancy Ridge Dr. 
San Diego, CA 92121 
(619) 450-0601 

List Price: $3,995 

In Short: Enter's best plotter to date. Ad- 
vanced features and excellent plot quality on 
a D-size plotter for a reasonable price. 
CIRCLE 658 ON READER SERVICE CARD 
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ible, even from a distance. Four function 
keys immediately below the display are 
used to adjust the plotter’s operating pa- 
rameters via a tree-structured menu sys- 
tem. You can store your preferences in 
nonvolatile memory, so you don’t have to 
adjust the settings each time you use the - 
plotter. The panel also has 19 buttons, in- 
cluding a numeric pad. But the numeric 
keys are not used at all in the plotter we 
tested, being ‘‘reserved for future product 
enhancements.”” 

The SP1000 provides a standard RS- 
232 senial interface, which you can config- 
ure from the panel. It emulates HPGL, the 
language of HP’s 7580 plotter. 


You can share in the benefits 
of ae low cost, full featured 
wo! Tf -- 

Sue at hen care” 
these benefits with others] 


SHAREWARE 


It’s a simple concept. Get 
yourself a copy of PC-Write. 
e’ll send you one for $16.) 
ry it. On oe computer. 
For your kind of writing. Let 
PC-Write prove itself to you. 
Only then do you need to 
purchase a registered copy. 


LOW RISK 


Good software stands up to 
this test. A test that measures 
ity on proven abilities. 
test that reduces your risk 
when buying software. 


BENEFITS 


PC-Write has many benefits. 
The low cost and low risk of 
shareware are just two. When 
you register you also receive: 


SLOW SPEEDS Our tests of the 
SP1000 were uneventful. Enter provided 
only disposable liquid-ink pens, so we 
used these for our sample plots. Configu- 
ration menus were intuitive and easy to 
use. Enter did not provide any serial cable, 
but by using a SmartCable as a replace- 
ment we had no trouble interfacing to our 
test system and AutoCAD. 

Plot times were slower than we expect- 
ed, given the SP1000’s pen-speed rating. 


Remember, though, that we were using © Version 2.71 Diskette Pair 


© 360-Page Manual & Reference 
© One Year of Phone Support 
© Four Quarterly Newsletters 
© Two Future Product Updates 
© $25 Shareware Commissions 


All this for just $89! 


Shouldn't you be sharing in 
the benefits of PC-Write? 





a The SP1000’s plot 
quality was superb, with 
solid diagonals and 
excellent accuracy. The 
images were exceptional. 


liquid-ink pens, which must be run at 
slower speeds than fiber-tip or roller-ball 
pens. 

Plot quality was superb, with solid di- 
agonals and excellent accuracy. Liquid- 
ink pens usually provide fine plots, but the 
SP1000’s images were exceptional. 

The SP1000 is a quality plotter—the 
finest plotter ever offered by Enter, in our 
opinion. The very readable backlit dis- 
play, the menu structure, the nonvolatile 
memory, and other advanced features are 
Strengths that balance the limitations of the 


$89 — Full Registration 


Group, Campus, & OEM Licenses. 
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$16 — Shareware Diskettes 
90 Day Money-Back Guarantee! 


Ad by PC-Write using HP Laserjet(tm). 


PC-Write’ 


Share The Benefits! 


PC-Write - Version 2.71 
Feature Summa 


For Be ers: Easy to learn 
wich tutorial, Quick Guide, and 45 
help screens. Easy to use with 
menus or function keys. Complete 
360-page User Manual with index. 


For ists: Very fast operation. 
Instant 50,000-word spell checker, 
auto paragraph reformat, decimal 
tabs, on-screen ruler, footnotes and 
endnotes with auto numbering, and 


record/playback keystrokes. 


For Writers: Fast search and 
lace with wild cards. Move, copy, 

delete, reformat, and shift blocks of 

text easily. Automatic index and 

table of contents, i 

layout, and i: 


For Business: Mail merge with 
prompted and default values. Works 
with over 350 printers, supports 
LaserJet(tm) and PostScript(tm) with 
microjustification. ion to use 
Wordstar(tm) commands and files. 


For Programmers: ASCI files, 
search for non-ASCI, jump to line 
number, bracket match, block 
indent, and temporary margins. 


For Advanced Users: Dos 
command shell, and print 
macros, many gurable features, 
color/attribute control, _ printer 
customization, split screen to edit 
two files, annotated directory, and 
screen clip text from other so! 


Requirements 
IBM(tm) PC, AT, or PS/2; 320K RAM 


A $10 Christmas Present 
for PC Mag Readers Only! 


Get a PC-Write Registration for only $79! 
You must order by 12/30/87 and mention this ad. 


Happy Holidays from all of us at Quicksoft 
Call or Mail Your Order Today! 


1-800-888-8088 Piz 
Visa/Mastercard Accepted 


Quicksoft, Inc. 
219 First North 
Box #224-PMAZ 
Seattle, WA 98109 
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single-pen design. At $3,995, this unit 
should appeal to CADD users who need 
immaculate D-size drawings at minimal 
cost. 


HITACHI AMERICA LTD. 


Hitachi 672-XD 


Hitachi America, a respected Japanese 
electronics manufacturer, has introduced a 
line of pen plotters, of which the $895 672- 
XD is the least expensive. The Hitachi 
672-XDis a B-size, roller bed device using 
friction roller pinch wheels to grab and 
move the medium forward and backward. 
A four-pen rack forms the pen head, so all 
the pens travel as the plot is drawn. They 
are not capped in the rack, so they are like- 
ly to dry out if left for extended periods. 

The 672-XD emulates the HPGL 
graphics language—specifically, it emu- 
lates the Hewlett-Packard 7475—so many 
graphics software programs will run with 
no problem. 

Both parallel and serial interfaces are 
included. Two DIP switches, with a total 
of 12 positions, configure the interface. 
The 672-XD can use either fiber-tip or ce- 
ramic pens. This sclection is limited com- 
pared with what other plotters offer, even 
in this low-price category. 

The operator panel consists of only two 
LED indicators and six buttons, each with 
two settings. A few special multiple-but- 
ton sequences are available, too, but more 
options would be appreciated. 

The 672-XD’s case is a rather flimsy 
plastic. The panel buttons are none too 


ye 
a FACT 


| 
i 
| 


FILE 
Hitachi 672-XD 

Hitachi America Ltd. 

6 Pearl Ct. 





Allendale, NJ 07401 

(201) 825-8000 

(415) 872-1902 (San Bruno, Calif.) 

(416) 826-4100 (Canada) 

List Price: $895 

In Short: An inexpensive B-size plotter with 
only fair speed, construction, and plot quali- 
ty. Attractive only if price is the prime con- 
sideration. 

CIRCLE 657 ON READER SERVICE CARD 
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sturdy and the muted beige and brown col- 
ors give an overall feel to the unit that is 
less than impressive. 

Our tests showed the 672-XD to be 


| slow. The potential speed advantage of the 
| moving-pen mechanism is negated by the 


pen-changing design. It appears the mov- 
ing-head design was chosen over a rotating 
carousel more for mechanical simplicity 
than for speed. The pen head must travel to 
either edge of the plotter to move the actu- 
ating element that forces the pens up and 
down. This extra movement wastes time. It 





took nearly three times as long to draw the 
four-color shuttle than for the one-color. 

Diagonal lines showed no obvious wa- 
vering. But the halves of the nozzle image 
did not line up particularly well, which in- 
dicates some inaccuracy either in the pen 
head control motors or the paper move- 
ment mechanism. 

The 672-XD’s saving grace is its low 
price, well below that of most B-size plot- 
ters. If you don’t need the plotter for heavy 
use and can accept its trade-offs, the 672- 
XD may meet your needs. 


The Hitachi 672-XD (above) ts a B-size roller 
bed tnodel with a four-peu rack that foruts the 
peu head. The operator pauel (left) consists 
of two LED indicators and six butions, each 
with owo settings. 
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Enable 2.0 
can do 
more for 
your 
business 
than the 
other 
five 
combined. 












Version 2.9 


= 
“Enable may legitimately claim ooean 2 
to be the only package ie 
you'll ever need” 
Computer Buyer's Guide & Handbook 


Five major business tools, Word 
Processing, Spreadsheet, Graphics, 
Database Management and. 
Telecommunications: all in one 
full-featured, easy to learn, cost- , 
effective package. With the 
ability to share data across 
applications that no group of 
stand-alones can match. And now, 
with newly-enhanced version 2.0, 
PC Week has named Enable “best 
integrated software package on 
the market?’ 

Its remarkable ability to handle a 
virtually unlimited range of tasks 
has already made Enable one of the 
leading software suppliers to the 
Federal Government and 
Corporations large and small. a 


“If you are looking for 
one program to do it all, 


this is the one? 
PC Magazine 


If you’re stepping up to a Local 
Area Network, new Enable/LAN 
just came out on top in a com- 
parison with other integrated LANs 
in an InfoWorld report: “easier to 

learn and use... the best integration 
... (Enable) simply feels right” 

Enable 2.0 and Enabie/LAN. Every- 

thing you need to unify, simplify and 
strengthen the operation of your 
business. For now, and for the growth 
to come. 

For more information, plus the 
name of your nearest Enable dealer, 
just dial 1-800-634-3470. New York: 
1-800-551-1004. Canada: 1-800-267-9967. 
Please ask for Department M. 





Consider Enable’s $695 versus their ; 
nearly $2500. How does that compute? 


" ——s4 
enable zz ©1987 The Software Group, Dept. M, Northway Ten Executive Park, Ballston Lake N.Y. 12019 


integration without compromise 
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HITACHI AMERICA LTD. 


Hitachi 673 


The second entry in Hitachi America’s 
new line is an upgraded version of the B- 
size 672-XD for which Hitachi claims both 
higher speed and accuracy. 

Like the 672-XD. the Hitachi 673 has a 
roller bed design that holds the medium 
with two pinch rollers. The operator panel 
has a membrane design. Four LED indica- 
tors show plotter status. Six buttons each 
perform three functions for a total of 18 
settings, but your options are obviously 
more limited than with more-flexible pan- 
els, One useful setting lets the plotter ac- 

| cept ASCIlI-character input and function as 
a slow printer. 

The Hitachi 673 uses the same pens as 
the larger Hitachi 675. Ceramic pens are 
standard but roller-ball, fiber-tip, and both 
disposable and refillable liquid-ink pens 
are available. 

HPGL emulation is standard. Although 
the manual doesn’t mention which Hew- 
lett-Packard model is emulated, it proved 
to be HP's 7475. 

The 673 has standard serial RS-232 and 
parallel interfaces. You configure the plot- 
ter with two switches that offer 12 posi- 
tions between them. We had no trouble us- 
ing the serial interface with AutoCAD. 

Hitachi offers an optional 128K-byte 
buffer, which can be used in two modes. 
Both modes accept data as fast as the com- 
puter can send it. In one mode the data is 
flushed at the conclusion of the plot, so the 
buffer is ready to accept the next plot. The 
other mode retains the data, so you can 


Act FILE 


Hitachi 673 

Hitachi America Ltd. 

6 Peart Ct. 

Allendale, NJ 07401 

(201) 825-8000 

(415) 872-1902 (San Bruno, Calif.) 

(416) 826-4100 (Canada) 

List Price: $1,695 

In Short: An acceptable B-size plotter with 
moderate performance, though others in Ihe 
category offer more value at cquivalent 
prices. 

CIRCLE 656 ON READER SERVICE CARD. 








| produce multiple copies of the plot without 


retransmitting the data from the computer. 

Anoptional automatic paper loader can 
store and feed up to 50 sheets of A- or B- 
size medium. You can feed sheets manual- 
ly or via software commands. If you have 
the buffer, you can program the auto-feed- 
er to produce multiple copies. 

Our test plotter evidently was equipped 
with the ‘‘large buffer’’ option, since the 
plotter accepted plot instructions as fast as 
our test AT could send them. Control of 
the computer was retumed immediately af- 


CD serw ace 
673 Plotter 


"ENTER 
POWER MEMORY 
= = 


=? - 
ed EW 
set ERROR 


CHANGE VIEW ERIER 
RESET PENU/D ROTATE CLEAR 





ter all the instructions had been sent. In the 
case of our test nozzle plot, the 673 accept- 
ed the data in only | or 2 minutes and con- 
tinued to plot for 6 or 7 minutes on its own. 
Plot speed on the PC Labs tests was two 
to two and a half times faster than the Hita- 
chi 672. The plots produced by the 673 
were good but not perfect. There was some 
slight mismatching between the halves of 
the nozzle, and the accuracy was less than 
exact. We also noted slight wavering in di- 
agonal lines; this is usually a sign that the 
plotter is being run at or near the limits of 


The Hitachi 673 (above) isa B-size roller bed 
model. Ht uses ceramic pens, but athers are 
available. The operator pancl (left) has four 
LED indicators and sia buttous; each button 
performs three functions for a total of 48 
settings. 
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Benchmark Tests: 
Plotters 









Reletive Times 
(Houston Instrument OMP-61 — 100) 
he Houston Instrument DMP-61 snd OCI 928 


turned in impressive times on the PC Labs 


Plotter Speed benchmark test. Both performed 300 
about twice as fast as the three slowest plofters, 
the Hitachi 672-XD, the Enfer Computer SP1000, 
and the Western Graphtec PD9111. Speed is a 250 
function of efficient pen handling and design and 
can be sflected by the types of pen heads and 
media used. Liquid-ink pens typically post the 200 
slowest times as they allow for the ink to dry. Plot- 
ters in this compartson were tested with the pens 
and media supplied by the manufacturer, The Enfer 150 
Computer SP1000 uses fiquid ink, which could ac- 300 
count for tts slower times. However, the Houston 
Instrument DMP-61, one of the fastest plotters in 100 
this test, also uses liquid ink. The Wester 250 
Graphtec PD9111, Mutoh IP-SO0A, snd OCI 928 
used fiber-tip pens, while the Hitachi plotters all 50 
used ceramic tips, 200 
0 
160 
Shettle; One com 


Plotter Speed 
Performance Times 
(Times given in munutes) Nozzle: Nozzle: Shettle: Shettie: 
B-size O-size Foer colors Oae color 


Hitschi 675 9.7 15.2 8.2 4.7 











Mutoh IP-500A ey 5 13900 . 89 on 46 : 
Hitachi 673 85 NAT 63 44 





The Plotter Speed benchmark test assesses the time re- 
quired to draw a nozzie image in B and D output sizes, and 
@ space shuttle image in one and four colors in the B-size 

format The test 1s conducted using an 8-MHz IBM PC AT 

with 640K byles and an 80287 math coprocessor Auto- 


desks AufoCAD, Version 2 5, ts used to generate the im- 
ages Results show the time in minutes the plotter takes to 
complete the images AutoCAD’s plotier optimzation fea- 
ture is disabled The plotters are tested at thei highest 
operating speed, using parallel interiaces where possible 


N/A*—-Not applicable: Hitachi models 672-XD and 673 do not produce D-size plotter output 
WAt'— Not applicable: The Enter Computer SP 1000 is a eingle-pen plotter and was unable to perlorm the multipen test. 
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ENABLE/LAN. 


Put Enable 2.0's LAN version to work and you have the most useful, 
powerful network software on the market. With Word Processing, 
Spreadsheet, Graphics, Database Management and Telecommuni- 
cations rivalling the functionality of the best stand-alones. In an 
InfoWorld side-by-side comparison of all integrated LANs, Enable/LAN 
came out on top. “... Easier to learn and use...the best integration... 
{Enable] simply feels right’ 





WILLD 





1) YONA Wd CLD 





.\ 


UNABLE/LAN. 


To date, none of the above offers a LAN version. And even if one 
did, consider this: PC Week called Enable 2.0, “Best integrated soft- 
ware package on the market’ PC Magazine wrote, “Enable is every- 
thing celal 7 ony hoped to be” And once you plug into Enable’s ease, 
speed and impressive capabilities, you'll agree with Personal Comput- 
ing that, of all integrated software, “this is the one program to seriously 
consider’ Enable has it now. One cost-effective P ckage to buy, train 
on and one (very responsive) vendor to deal with. We're the one 
package that’s totally able to meet your needs. 


For more information and nearest Enable dealer, dial 1-800-634-3470. New York: 1-800-551-1004. Canada: 1-800-267-9967. 
Ask for Dept. M. © 1987 The Software Group, Dept. M, Northway Ten Executive Park, Ballston Lake, N.Y. 12019 
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its mechanical design capabilities. 

The 673 is an acceptable device, but 
there are some excellent competitors in its 
Price bracket. 


HITACHI AMERICA LTD. 


Hitachi 675 

The Hitachi 675, an unusually compact D- 
size plotter, is the flagship of Hitachi 
America’s new plotter line. The front-to- 
back dimension is several inches shorter 
than on similar plotters; this may permit 
the use of the 675 in areas where a larger 
device wouldn’t fit. The compact size is 
not an indication of fragility, however. At 
more than 100 pounds, the 675 is hardly a 
lightweight. 

The medium is held down with vacuum 
and pinch rollers. One roller is movable 
and accommodates A- through D-size me- 
dia. The hold-down is activated with a me- 
chanical lever. Once you've clamped the 
medium, the 675 scans it and determines 
its exact size, displaying the conclusion on 
a row of eight LEDs (four sizes for ANSI 
media and four for ISO sizes) on the opera- 
tor panel. 

The panel also includes 11 membrane 
keys, several of which do multiple duty 
and sport LED indicators. The panel is bet- 
ter and more flexible than those on the less 
costly Hitachi plotters reviewed here, but it 
is not up to the competition in this price 
range. We miss having an LCD alphanu- 
meric readout. 

The 675 is configured with three DIP 
switches, with a total of 20 switch posi- 


Hitachi 675 

Hitachi America Lid. 

6 Pearl Ct. 

Allendale, NJ.07401 

(201) 825-8000 

(415) 872-1902 (San Bruno, Calif.) 

(416) 826-4100 (Canada) 

List Price: $5,695 

in Short: A compact D-size multipen plotter 
with good but not exceptional performance. 
Some paper-handling problems. Competent 
bul unexciting. 
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tions. The switches are recessed deep in 
the plotter’s base, and they have tiny mov- 
ing elements that are difficult to read even 
close up. We could barely see how the 
switches were set, and went through sever- 
al false starts before configuring the plotter 
correctly. A paddle design switch would 
help the situation. 


The 675 stores up to eight pens in its 
moving pen rack. The pens aren’t capped, 
but when a plot is complete the 675 moves 
the pen head into a sheltered area to pre- 
vent drying. Available pen types include 
ceramic, liquid-ink, and both aqueous and 
pressurized ball points, but not fiber-tip 
pens. 


= 











| The Hitachi 675 (above) is a compact D-size | 
model with a tnoving pen rack that stores up 
to eight pens. The operator panel (left) has a 
row of eight LEDs and 1] membrane keys. 
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Time is of the essence. The 
essence of the HP DraftMaster Plotter. 
The fastest A toE size drafting plotter 
made by Hewlett-Packard. A plotter 
so fast, any designer can create big 
ideas at blinding speeds. 

How did we do it? With unsur 
passed acceleration. And features 
like a new pen-sorting algorithm. 
Bi-directional plotting. And a very fast 
resident micro-processor. We even 
offer a model with roll-feed for non- 
stop plotting. 

But the HP DraftMaster doesn’t 
sacrifice output quality for its blinding 
speed. Every plotter is thoroughly 
tested to ensure the highest reliability 
and precision. So you get smooth 
arcs, straight lines and perfectly- 
formed characters, time after time. 
Furthermore, it handles a variety of 


How to create monumental plots 
in a matter of minutes. 










Side Exterior 
40,962 m 


Side Exterior 
70,695 m 
Surface 
4,200 m2 


pens on drafting film, vellum or paper 
—all at optimal speeds. 

Naturally, it works with just about 
any computer. Like the HP Vectra PC 
and IBM PC’. As well as popular 
PC-CAD software like AutoCAD 
and VersaCAD. And the DraftMaster 
brings with it HP's worldwide reputa- 
tion for quality. Prices start at just 
$9,900* 

Why wait? For a brochure anda 
sample plot, call us at 1 800 367-4772, 
Ext. 901A. 


The drawing shown below was produced on the 
HP DraftMaster with AutoCAD software 


Cin} HEWLETT 

A PACKARD 

AutoCAD ws a regustered trademark of AutoDesk Inc VersaCAD ws a 

rogistered trademark T&W Systems ‘Suggested US lst pnce 
PEI2703 


© 1987 Hewlett Packard Co 
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There are a few interesting options built 
into the 675. Like its smaller Hitachi sta- 
blemates, you can use the plotter as a slow 
and expensive printer to plot ASCII char- 
acters. This might be useful in debugging 
plotter programs you write yourself. The 
675’s character ROMs include several 


dozen electrical symbols, much like those | 


included in CAD symbol libraries. These 
are accessible only if you write your own 
software. 


HANDY OPTION The most interesting | 
option is an extemal buffer memory box | 


called the 675-5050. Instead of the usual 


RAM buffer, this device uses a double-sid- | 
ed, double-density 3'4-inch microfloppy | 
disk as its storage medium. The floppy’s | 
800K-~byte capacity is generous, but rea- | 


sonably inexpensive RAM buffers are 


available with 512K bytes or | megabyte | 
of memory. The big advantage of the 675- _ 
5050 is that in a multiple-workstation envi- | 
ronment, suitably equipped users could | 


write drawing files to a microfloppy disk 
for off-line plotting on the 675 plotter. 


The buffer can operate in four modes. It | 
can receive data from the computer and | 
Store it on disk without plotting; plot from | 


the disk; store while plotting; and pass data 


through from the computer without storing | 
it to disk. But the bidirectional nature of | 
HPGL restricts the operating modes to | 
“*pass through”’ or ‘‘store and plot’’ | 


modes. 

The buffer’s front panel uses mem- 
brane switches to select the operating 
mode and control buffer storage. Several 
LEDs clearly indicate operating status. 
The buffer is designed to hold up to four 
plot files within its 800K-byte capacity, 
and panel buttons let you plot any of the 
four files. The buffer can be mounted to 
the 675 plotter with a supplied bracket, or 
it can sit adjacent to the plotter on any con- 
venient surface. 

Our first experience with the 675 was 
less than positive: we always mun a plot- 
ter’s internal self-test before connecting it 
to our test system. The 675 jammed and 
tore and crumpled our two test plots. The 
automatic media-size-sensing system 
brings the medium very close to its rear 
edge, and fast movement to the edge evi- 
dently can cause the medium to slip out of 


the roller on one side. We didn’t have any | 


| trouble with our standard test plots, 
though, even though the medium again 
| came perilously close to the edge. 
| The self-test drew an orthogonal grid at 
| speeds from 100 to 500 millimeters per 
second in 100-mm increments. We could 
| see a loss in accuracy as the speed in- 
creased, although the differences were not 
terribly significant. The distinctions prob- 
} ably would have been greater if diagonal 
| lines were being drawn. 

Indeed, we did see some slight waver- 
ing on diagonal lines in our benchmark- 
test plots. Overall quality was good but not 
| exceptional. Plot times were moderate. 
The 675 uses a pen-changing mechanism 
similar to its smaller Hitachi cousins. 
While the pens travel with the pen head, 
the head must move to either side so the 


the pens down onto the medium can 


smaller plotters. 

The Hitachi 675 is strictly middle-of- 
the-pack. It’s neither the fastest nor the 
slowest we’ve seen, and the plots it gener- 
ates are neither the best nor the worst. Its 
price is not out of line, nor particularly en- 
ticing. The compact styling, though, 
might make it an attractive option for 
cramped quarters. 


HOUSTON INSTRUMENT 
Houston Instrument 
DMP-61 


Houston Instrument plotters are known for 
offering fine performance at attractive 
prices. The $4,695 Houston Instrument 
DMP-61 is the first member of a totally 
new line of plotters. 

The DMP-61 has a roller bed design, 
using pinch roller and vacuum hold-down 
to secure the medium. One of the pinch 
rollers can be moved to accommodate me- 
dia from A through D size. The movable 
roller has a set screw, which you insert into 
holes sized for specific media. Each time, 
the plotter senses which hole you’ve used 
and knows the width of the medium. 

Each roller has a lever to raise and low- 
er it and to hold the medium in place. This 
system (which HI has used for many years) 








small actuating lever that actually presses | 


change position. Since the plot bed ofa D- | 
size plotter like the 675 is larger, this pro- | 
cess takes longer than it does with the 





works well, although it’s less sophisticated | 
than the electronic or even single-lever 
systems found on other plotters. Once the 
medium is in place, the DMP-61 scans and 
senses the depth of the medium, a feature 
that isn’t found on other plotters. On the 
other hand, there are no provisions for me- 
dium deskewing or for alignment to pre- 
printed or gridded media. 

Houston Instrument offers an optional | 
l-megabyte RAM buffer. It can be pro- 
grammed to retain incoming data for mul- 
tiple replots without retransmission of the 
plotting instructions. 

The operator panel consists of 12 keys 
and 4 LED indicators. The LEDs are used 
to indicate a variety of operating modes 
and error conditions. Only the normal 
functions of the LEDs are printed on the 
panel, so you must refer to the documenta- 
tion to decipher what the combinations of 
various steady and flashing LEDs mean 
when an error occurs. While HI gets a lot 
out of only four lights, there’s no question 
that an alphanumeric LCD readout is more 
informative and easier to use. 

Instead of an LCD readout, the DMP- 
6I includes HI’s excellent hard-copy menu 
system. When you invoke the menu sys- 
tem, the plotter actually plots English 
prompts to solicit your configuration deci- 
sions. You use the pen movement arrows 
to position the pen head over the option 
you want. You can adjust 21 operating pa- 
rameters, including such factors as pen ac- 
celeration, communications parameters , 
whether to perform pen-changing com- 
mands, what kind of zero character you 
want, and more. You can also plot the cur- 
rent settings and change only one vari- 
able—without plotting all the settings. 
Your choices are saved in nonvolatile 
RAM for future use. 

You can control the plotter’s parame- 
ters directly from your computer, using a 
Menu program supplied with the plotter. 
The program is colorful and easy to use. 

The DMP-61 is basically a single-pen 
device. If you need multiple pens, HI’s 
MP-6 option ($750) stores six pens in self- 
capping stalls. The available pens include 
disposable and refillable liquid-ink, fiber- 
tip, and hard-nib plastic-tip types. 

The DMP-61 employs an enhanced 
version of Houston Instrument’s tradition- 
al DMPL graphics language. The primary 
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Ah, the big idea. Everyone 
has one. But not everyone can 
afford a plotter to plot one on. 
Which got us thinking. What if 
there was an HP quality plotter so 
reasonably priced you could afford 
to hook one up to every PC CAD 
workstation in the office? 

Presenting the HP DraftPro 
Plotter. For only $4900 any architect, 
engineer or designer can create 
perfect plots time after time. 
Consider what the DraftPro can do: 

It can draw straight lines, 
smooth arcs and perfectly-formed 
characters. Allon C and D-size 
drafting film, paper or vellum, 
using eight different pen colors. 

Furthermore, it works with 


just about any PC, such as the 
HP Vectra PC and IBM PC's. As 
well as popular PC CAD programs 
like VersaCAD and AutoCAD. 

If the idea of having HP 
reliability with a low price tag 
makes sense to you, call us now. 
For a brochure and sample plot, 
call 1 800 367-4772, Ext. 901A. 

The HP DraftPro Plotter: 
high-quality drafting for only 
$4900.* 


The drawing shown below was produced on the 
HP DraftPro with VersaCAD software. 


CG; HEWLETT 


PACKARD 


‘VersaCAD is a registered trademark of T & W Systems AutoCAD is 
‘a registered trademark of AutoDesk Inc "Suggested US hat price 
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How to pull off a fantastic 
HP plot for only $4900. 





© 1987 Hewlett-Packard Co 








= PLOTTERS 


improvements are the new commands to 
generate 15 hatching patterns internally for 
both closed areas or text fonts; this proce- 
dure is faster and may produce better out- 
put than software-generated hatching. 
Software vendors would have to change 
their drivers to take advantage of the new 
DMPL commands, but since the new 
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A Houston Instrument OMP40 Series 





DMPL is downward-compatible with ear- 
lier versions, there is no real need for them 
todo so. 


ADDING HPGL Houston Instrument re- 
ports that it will be adding HPGL compati- 
bility to its entire line in 1988. This is an 
important development and will increase 


| Houston instrument's DMP-61 (above) isa 
D.size single-pen model; however, d six-pen 
| device is available. The operating panel (left) 
| consists of 12 keys and four LED indicators. 





the utility of the HI plotters tremendously. 
| While most major packages support 
DMPL, many secondary programs do not. 
Users will benefit. 

The DMP-6] also includes improve- 
ments to the internal ROMs, which now 
generate continuous curves rather than 
producing curves by drawing small, 
Straight line segments at offset angles. This 
is faster and generates better-looking 
curves. The system works with existing 
DMPL software; there is no need for any 
program to change its driving instructions. 

The setup menu is convenient and easy 
to use, and AutoCAD happily plots to 
DMPL devices. 

In our tests, the DMP-61 performed 
much faster than any previous HI plotter. It 
is significantly faster than plotters in its 
price class, and actually competes with 
such E-size speed demons as the Hewlett- 
Packard DraftMaster and even the super- 
quick $7,950 Bruning Zetadraf 900 (see 
PC Magazine ‘‘Big Draws: The New 
Large-Format Plotters,"’ Volume 6 Num- 
ber 11). The pen changer is somewhat 
slow. 

This performance is not achieved at the 
expense of the plots. Line quality is excel- 
lent, with solid diagonal lines and superb 
matching of nozzle halves. The only prob- 
lem we experienced was with the pen 
changing. A loose screw, literally, caused 
a lack of synchronization when pens were 
changed. In other words, the plotter 
thought it was in one place, and the driving 
software thought it was in another. Hous- 
ton Instrument corrected the problem, and 
now we doubt that any other plotter on the 





DITOR’S 
CHOICI 


Houston Instrument DMP-61 

Houston Instrument 

8500 Cameron Rd. 

Austin, TX 787 

(800) 444-3425 

(512) 835-0900 

List Price: $4,695; six-pen option, $750. 
In Short: Another winner from Houston In- 
strument. The first in a new generation of HI 
plotters, the D-size DMP-61 is fast, accurate, 
and competitively priced, and it produces 
beautiful output. 

CIRCLE 654 ON READER SERVICE CARD 








PC MAGAZINE @® DECEMBER 22, 1987 


302 


Every presenter wants to make a 
compelling, persuasive case. And 
color, you'll agree, makes 


all the difference. 
Rd Fears | * Its more eye- 
: ". catching. More 
ee if &® readily understood. 


~~" Sans, More memorable. 

In short, color makes any presentation 
more effective. And research proves it. 

All you need is a Hewlett-Packard 
color plotter, like the HP ColorPro we used 
here. Together with a PC—the HP Vectra, 
IBM and compatibles or Apple 
Macintosh—you can use all the popular 
graphics software, like HP Graphics 
Gallery (used below), or Lotus 1-2-3, 
Microsoft Excel, Chart-Master from 
Ashton-Tate, and Lotus Freelance. 

The HP ColorPro Plotter is as easy 
to use as a printer. At only $1,295*, it 


may be just where you want to start. 
But if your needs are more sophisti- 
cated—say, for larger charts or higher 
plotting speeds—you may prefer one of 
the other models in the family. Which- 
ever you choose, you're assured of over- 
heads with startling color and precise 
lines. And you know you can rely on 
the design and engineering excellence 
of Hewlett-Packard, the company 
whose name is synonymous with laser 
printers and plotters. 

For a colorful sample overhead, 
and the name of your nearest dealer, 
call 1 800 367-4772, Ext. 903A. 

1-2 3 and Freelance® from Lotus® are US. togistored tradomarka of 5 
Lotus Developmant Corporation Ashton-Tate® and CHART MASTER’ 


ara registered trademarks of Ashton-Tave Corporanon Mictoesoft® 
Excel sa U § registered trademark of Microsoft Corporanion 


*Suggested US List Price ©) 1987 Hewlett Packard Co PE12705 
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Guess which presentation 
made the sale. 
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market today can match the performance 
of this one. 

Houston Instrument produces a fine 
line of plotters, but the DMP-61 is the best 
to date. It’s fast, accurate, and produces 
first-rate output with a minimum of fuss. 
The operator panel could be more flexible, 
but apart from the synchronization prob- 
lem when pens are changed, there’s very 
little to criticize. Its price-to-performance 
ratio is excellent. Competing against Hew- 
lett-Packard isn’t easy, but the DMP-61 
puts a powerful new arrow in Houston In- 
strument’s quiver. 


MUTOH AMERICA INC, 


Mutoh IP-500A 

Mutoh America bills the IP-SOOA as a 
“personal plotter,”” an odd moniker for 
something that weighs over 130 pounds, 
but this label distinguishes the Mutoh IP- 
500A from Mutoh’s costlier plotters. Even 
at a list price of $5,900, the 1P-SO0A seems 
eminently professional. 

The IP-500A has an eight-position ro- 
tating pen carousel that self-caps to mini- 
mize ink drying. It handles pencils in addi- 
tion to the common ink, oil- and water- 
base fiber, water-base ballpoint, and 
ceramic pens. Pens and pencils can be 
mixed in the carousel, eliminating the need 
for multiple holders for different types of 
implements. Pencils are available in .3- 
and .5-millimeter leads, which closely 


FACT FILE 


Mutoh EP-S00A 

Mutoh America Inc. 

895 Cambridge Dr. 

Elk Grove Village, IL 60007 

(312) 952-8880 

To order, call: 

Graphic Resources Corp. 

4330 Santa Fe Rd. 

San Luis Obispo, CA 93403-3459 

(805) 546-9797 

List Price: $5,900 

In Short: A solidly constructed D-size multi- 
pen plotter that produces accurate plots with 
reasonable speed. Can plot with special pen- 
cils as well as pens. Competitively priced. 
GIRCLE@SSONREADERSERVICECARD 





match common pen tip widths. The plotter 
senses the type of pen or pencil you load 
and automatically adjusts the downward 
pressure. 

The main advantage of pencils is that 
they don’t dry when you draw long and 


complex plots. Pencils are also less costly 
than some types of pens, and they can 
write faster. The Mutoh pencils use a pro- 
prietary design in which the lead is held in 
a cartridge. A rigid rod is inserted into the 
cartridge to maintain pressure on the lead. 


The Mutoh IP-SOOA (above) is a D-size 

model with an eight-position rotating pen 
carousel. The operating panel (left) is a 24- 
position membrane array and has an 
alphanumeric LCD panel with nwo rows of 20 | 
characters each. 
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In a direct comparison between 


rinter sh devices, our competition 
- would lik * remain anenymens! 


© 2, 4 or 6 mput ports 

¢ Serial or parallel output 

° OKb to IMB of RAM— 
often soldered, not adapt- 
able for memory expansion 

¢ Sequential scanning or 
concurrent input 

¢ Warranty — 90 days to one 
year 

* Compatible with most 


printers 





° Up to eight serial input 
ports 

¢ Serial and parallel outputs 

* Concurrent input and out- 
put for all ports 

Easy, menu-driven config: 
uration 

° Separate baud rate, flow 
control, parity and messages 
Jor each port 

* Multiple copy command 

° Priority print command 

© User-definable print 
direction 


° Field expandable memory 
up to 2MB 

* Printer emulation codes 
and prompt/ response 
messages Stored in RAM 


¢ Automatic top-of-form 
generation 

© Self-testing features 

* Buffer clear, pause and 
top-of-form controls 

* LEDs display buffer 
Status, current port activity 
and printer ready 

* Optional parallel /serial 
converter 

* Compatible with virtually 
all printers and plotters 

* Quality and reliability 
backed by a one-year war- 
ranty; lifetime warranty 
opti 

* Unlimited 800# hotline 
Support 

° UL approved 





LASERNET™ allows up to eight users to 
quickly and easily share any two printers 


or plotters. 


For the advanced features you demand from 
a printer sharing device, at an attractive price, 
LASERNET is your only choice — for general 
business, CAD/CAM and desktop publishing. 
And, after 23 years of market leadership, you 
know that Western Telematic will continue to 
support its products and customers for years 
to come. So, don't get left holding the bag. Call 
us now for a FREE brochure at (800) 854-7226, 
in California (714) 586-9950. 





A Product of Western Telematic Inc. 


(UUNLED wevtern telewiditictive. 5 derling irmne, califitaia 92718 
(800) 854-7226 + in california (714) 586-9950 + telex: 467741 


©Copyright Western Telematwc Inc., 1987 Alt rights reserved. 
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544” External Floppy Drives for 
IBM® PS/2 Models 
MAKE YOUR PS/2 
READ/WRITE PC 54” DISK! 


A 
cota) -433-022 


4- 
"rh0-553-022" 


¢ Easy Installation 
Require No Extra Expansion Slot 
© Works With all IBM PS/2 Models 
¢ Comes With Its Own Floppy Controller 


Shipping : Add $10.00 per drive (UPS Ground) 
Add $15.00 per drive (Federal Express Standard Air) 


CA Resident Please Add 6.5% Sales Tax 


Dealer Inquiry Welcome | 
Full Line of 312°& 51%" Disk Drives 


One Year Warranty 


2s SEND MONEY ORDER OR CHECK TO: 


KINSON PRODUCTS CORP. 
260 S. LOS ROBLES #107 
No COD Order PASADENA, CA 91101 
Accept School's P'O For inquiry please call (818) 792-8953 
CIRCLE 308 ON READER SERVICE CARD 
IBM Is registered trademark of International Business Machines Corp. 


Terms: 15% restocking fee on non-defective goods. No return w/o RMA 4. No refund on shipping. 
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When the lead wears down, the plotter 
automatically switches to another cartridge 
from the carousel. With eight pencils load- 
ed, a very complex plot can be drawn. 

If you thought that pencils were appro- 
priate only for drafts, you'll find the spe- 
cial Mutoh leads provide surprising black 
opacity. Professionals can make dyeline 
prints from the plotted original that look as 
if ink has been used. Mutoh claims profes- 
sional users can save up to $1,000 per 
month with the pencil system because of | 
the extra speed and longer life as well as 
the lower cost of pencils. 

The IP-500A features an alphanumeric 
LCD panel with two rows of 20 characters 
each. The panel is used well by the operat- 
ing firmware and shows an unusually com- 
prehensive array of operating information, 
including pen velocity and other relevant 
factors. The operator panel is a 24-position 
membrane array that provides complete 
control over the plotter’s operating param- 
eters. 

The IP-500 includes both 8-bit (Z80A) 
and 16-bit (68000-12) dual processors. 
Advanced internal features include mov- 
ing-coil pen manipulation, adjustment of 
pen movement by examining the angles to 
be plotted, and look-ahead reading of line 
segment data. 

The IP-500 emulates a Hewlett-Pack- 
ard 7580 and its HPGL plotter language. 
AutoCAD ran with it with no problems. 
Plot quality was excellent, with solid diag- 
onal lines and fine matching. We tried a 
variety of pens supplied by Mutoh, and the 
results with fiber-tip pens, disposable liq- 
uid-ink pens, and pencils were exemplary. 
Plot times were good. The small difference 
in plotting time between the one-color and 
four-color shuttle (3 minutes and ] second 
versus 3 minutes and 10 seconds) high- 
lights the efficient pen-changing mecha- 
nism. The Mutoh IP-500A generally was 
faster than several of the other D-size plot- 
ters, but it’s not as quick as the Optical, 
HP, and Bruning Zetadraf (see ‘*Big 
Draws: The New Large-Format Plotters, 
PC Magazine, Volume 6 Number 11). 

Overall, we're impressed with the Mu- 
toh. It is solidly constructed and reason- 
ably fast and accurate. The plots it pro- 
duces are excellent. It’s also priced com- 
petitively—nearly a hundred dollars less 
than the Western Graphtec PD9I11 and 
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Unleash the new 386XT 


Step up to the power of 386 with Quad386XT from 
Quadram. At under $1500, it’s the first system enhance- 
ment to deliver uncompromised 


Quad386XT 386 performance for your 
turnsyourXT  PCXT- 
into a 386 for The power of 32-bit processing. 
less than $1500. Just plug Quad386XT into 


your PC XT. It’s easy. There 
are no switches or jumpers to 
set. The on-board 80386 chip takes charge of your XT 
system with true 32-bit processing, _ : 
unlimited memory access, greater speed 
and full PC program compatibility. 


EM i a tracdenark of International Business Machines inc, ia 
rodemark of ‘Compuset Carp. The Quaciram logo and 
are cracemarks of y 








Multitasking at 16MHz! 
With Quad386XT, your XT acts like a $5000 Compaq 
386 machine. And at 16MHz, Quad386XT gives you 
fast, efficient multitasking. Run your programs concur- 
rently and watch your productivity jump! 
Attention DP managers and VAD/VARs. 
Quad386XT makes perfect sense when you want to 
upgrade or custom-tailor a system for true 386 per- 

_. formance. And at under $1500, it’s the smartest 
choice around. For more information, contact 
us at One Quad Way, Norcross, Georgia 


Naps 30093, 404-564-5566. ‘ 
-  QUADRAM ERE 
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PU 286/12 — 


p 80286-12 CPU running at 
12 MHz 
* 0 wait state, Norton V3.0 
SI rating: 15.3 
* Keyboard/hardware 
selectable to 6 or 8 MHz 
© operating speed 
* Proprietary system board © 
* 2 serial ports, 1 parallel port, 
joystick adaptor 
* Clock/calendar with 10-year _ 
battery life 
* Selectable bus wait state for 
add-on board timing 
compatibility 
* 80287 support, hardware 
selectable at 6, 8, 10 or 
12 MHz 


PAS" 5) 0 Aula CUTS 
¢ 512K of 0 wait state RAM, expandable to 2 MB 
extended memory on board 
¢ Supports EMS software emulation driver 
© 1.2 MB floppy drive 
¢ Dual floppy/hard drive controller 
¢ 101-key enhanced keyboard with advanced 
ergonomics 
*8 expansion slots 
¢ 200 watt power supply 
» * Phoenix BIOS 
"Compact, space saving chassis 
* Illustrated operations manual 
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Basic system, plus 12” high resolution 

monochrome monitor and Hercules compatible 

graphics card. wim 
* With 20 MB, 65 ms Seagate hard drive $1,385 
¢ With 40 MB, 38 ms Seagate hard drive $1,585 


CY SSP WR BT Ae a ie iv 

Basic system, plus 12” high resolution EGA color 

monitor and enhanced graphics adaptor 

video card. = 
* With 20 MB, 65 ms Seagate hard drive $1,835 
* With 40 MB, 38 ms Seagate hard drive $2,035 


TRILL 





ele Alo iriver arr eraer 

Basic system, plus 12” high resolution monochrome 

monitor and Hercules compatible graphics card. .. 
° With 20 MB, 65 ms Seagate hard drive $1,285 
* With 40 MB, 38 ms Seagate hard drive $1,485 


PIP SRA Be a ilint S& eine 


Basic system, plus 12” high resolution EGA 
color monitor and enhanced graphics adaptor 


video card. «0 wag 
° With 20 MB, 65 ms Seagate hard drive $1,735 
* With 40 MB, 38 ms Seagate hard drive $1,935 


CIRCLE 163 ON READER SERVICE CARD 


° 
” 


s 
CPU 286/10 


* 80286-10 CPU running 
at 10 MHz 
* 0 wait state, Norton V3.0 
SI rating: 11.5, 12 MHz 

: throughput « 


~~ 


* Keyboard/hardware 
selectable to 6 or 8 MHz 
- Operating speed 
* Proprietary system board 
* 2 serial ports, 1 parallel port, 
joystick adaptor 
~* Clock/calendar “with 10-year 
battery life 
* 80287 support, hardw 

selectable at 6, 8, 1 

or 12 MHz 


eee meee eee 
We accept MasterCard, Visa, and cashier’s checks. Purchase 

orders welcome with approved credit. Personal checks take 

15 days toclear. In California, call (800) 662-6111. * 


YOUR SATISFACTION GUARANTEED 

30 Day Money Back Guarantee! 18 Month Warranty! 

Allthasic systems carry 2 comprehensive 18 month warranty. During this 

period, we will repair or replace. at our option, any defective paris at no 

additional charge. Add-ofi products (hard drives, monitors, etc.) carry 
manufacturers’ warranties. . 

Any system purchased from CPU may be returned within 30 days for a, 

full refund of your purchase price, excluding shipping charges. Returned 

items must be undamaged, with all documentation intact, and mlsst be 

shipped prepaid and insured, with a Return Authorization Number onthe 
shipping label. 

Sa. S Computer ©1087 competes products United, trwindate, Ca. 
= = Products nee reerved. pricing and system 2 






are subject to change withost notice Maden t 





@ PLOTTERS 


several hundred dollars less than Cal- 
Comp’s $6,495 equivalent D-size plotter 
(see ‘Big Draws: The New Large-Format 
Plotters’’). 


OPTICAL COMPUTER INC. 


OCI 928 


Optical Computer has an excellent reputa- 
tion in the high-end plotter pantheon. The 
OCI 928 is a massive, $8,900 E-size plot- 
ter that uses eight pen-rotating carousels. 
Three different self-capping carousels are 
supplied—one each for fiber-tip, roller- 
ball, and drafting pens. The plotter senses 
the turret type and adjusts speed and down- 
ward pressure. This precludes mixing pens 
of different types for one plot. The carou- 
sels accept standard Hewlett-Packard— 
style pens, so you have access to a stagger- 
ing variety of pen types, colors, and inks. 

Like most large plotters, the OCI 928 
uses dual pinch rollers and vacuum hold- 
down to secure the medium. One of the 
pinch rollers is movable to allow plotting 
on A- through E-size medium. The medi- 
um load and unload functions are electron- 
ic, activated by push buttons on the panel. 
The plotter automatically scans and senses 
the size of the medium. 

The front panel is one of the most dis- 
tinctive aspects of the OCI 928. It doesn’t 
include the LCD panel that is becoming 
common on large plotters, which is some- 
thing of a shame; you get used to those En- 
glish menus and informative messages. 
On the other hand, the OCI 928 pane! has a 
few more buttons than most, and a lot 
more LEDs. There are 14 LEDs to indicate 


Brat FILE 


OCI 928 

Optical Computer Inc. 

1832 South 3850 West 

Sali Lake City, UT 84104 

(801) 972-6288 

List Price: $8,900 

In Short: A solid E-size multipen plotter that 
combines high speed and fine plot quality. 
Unusual and functional operator panel and 
unique European styling. 

CIRCLE 652 ON READER SERVICE CARD. 








the plotter’s status, as well as a large three- 
digit display that shows the pen number, 
speed, and downward pressure at all times. 
A joystick, which you can use to move the 
pen head, is standard equipment. The styl- 


ing of the panel is unusual, with a strongly 
European, Braun-like design flavor. Over- 
all, we found it informative and enjoyable 
to use. 

The interface is set using DIP and rotary 


Optical Computer’ s OCI 928 (above) is an E- 
size plotter that uses eight pen-rotating 
carousels. The operating panel (left) has 14 
LEDs, a large three-digit display, and a 
Joystick, 
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Introducing the COLORSCAN/2 





“VAX connections” “PC/MS-DOS applications” 


all in one 





Color Graphics Workstation 


If the success of your business depends on making faster, better With its dual capability and high connectivity, you can access 
informed decisions, then the COLORSCAN/2 workstation is on-line information from a VAX™ system or other time sharing 
designed for you. systems while simultaneously running PC/MS-DOS applications 

Packaged all in one space saving 10” x 15” low profile enclo- such as Lotus® 1-2-39 By simply pressing a “hot key;’ you can 

' sure, the COLORSCAN/2 features both a built-in plug-compatible switch back and forth from MS-DOS to the VT240 terminal 
VT™240 text/graphics terminal and a high-performance “next sessions. And a “cut and paste” feature lets you extract and 
generation” PC/ MS-DOS® personal system. manipulate information between the two. 

Starting at around $2,000* the COLORSCAN/2 offers many To find out more about how the COLORSCAN/2 can satisfy 
technological advancements that work to your advantagein many your needs, call Datamedia at 1-800 DMC-INFO. 
innovative ways. For example: 


° High-performance VT240 and EGA compatible graphics 
* Quiet, diskless networking operation 





« “Smart card” and 34-inch disk accessories 
DATAMEDIA RPORATION 
* Surface mount technology and custom VLSI Te othe Rego 
° Auxiliary battery-backed RAM 
¢ Choice of Personal System/2™ or VT200-style keyboard 14 Trafalgar Square, Nashua, NH03063 
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*Based on manufacturer's suggested retail price. Dealer price may ay Price excludes taxes, license, frelght or options. COLORSCAN Isa registered trademark of Datamedia Corporation. VT and VAX are tradematis: of 
Digital Equipment Corporation. MS-DOS is a registered trademark of Microsoft Corporation. Personal Sytem/2 is a uademark of International Business Machines. Lotus and | 2 3 are registered trademarks of | otus Devellopiirinint Gorporaltiy 


@ PLOTTERS 


switches rather than via nonvolatile mem- 
ory and display menus, This isn’t as ele- 
gant an approach, but it’s fully workable. 
Both RS-232 and JEEE interfaces are stan- 
dard. Interfacing was a plug-in-and-run af- 
fair. 

* The OCI 928 emulates the HPGL com- 
mands of HP’s 758SB plotter; therefore, 
software compatibility is essentially uni- 
versal. In our tests, performance was very 
good. Plot speed was fast. Plot quality was 
also very good, with solid diagonals and 
excellent accuracy. Pen changing was 
flawless, but a bit on the slow side com- 
pared with some other plotters in the same 
class. 

The OCI 928 radiates an aura of time- 
less solidity, While it may lack some of the 
niceties found in its competitors, it more 
than compensates with fine performance. 


WESTERN GRAPHTEC INC. 
Western Graphtec 
PD9111 


The Western Graphtec PD9111, which 
lists for $5,995, is a heavy-duty D-size 
plotter. Its rotating pen carousel holds only 
four pens, rather than the customary eight. 
Most users don’t really need more than 
four pen stalls for most of their plots, but if 
you routinely produce multicolor plots 
with varying pen widths, the PD9111 may 
not be for you. The carousel senses the 
types of pens inserted and adjusts speed 
and downward pressure accordingly, and 
it caps the pens when not in use to prevent 
them from drying out. Westem Graphtec’s 
manual discusses only fiber-tip, ceramic, 


: 
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Western Graphtec PD9111 

‘Wester Graphtec Inc. 

El Vanderbilt 

Irvine, CA 92718 

(800) 854-8385 

(714) 770-6010 

List Price: $5,995 

In Short: A competent, heavy-duty D-size 
plotter with just four pens instead of the six to 
eight that you normally find. On the slow 
side, but il generates excellent plots. 
GIRCLE 651 ON READER SERVICE CARD 
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and refillable liquid-ink pens. 

The PD9111 uses a mechanical lever to 
invoke the medium hold-down system, 
which consists of vacuum and pinch 
wheels. One pinch roller is movable, to al- 


low the use of A- through D-size media. 
Once you move the hold-down lever, the 
plotter scans the medium to determine its 
exact size. There isn’t any automatic skew 
adjustment, but manual alignment to pre- 


The Western Graphtec PD9I 11 (above) isa 
D-size model with a rotating four-pen 
carousel. The operator panel (left) consists of 
17 push buttons, four LED indicators, und u 
two-row by 20-character LCD. 
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printed media is provided. 

The operator panel consists of 17 posi- 
tive-action push buttons, four LED indica- 
tors, and a 2-row by 20-character LCD. 
Two more buttons, a contrast control for 
the LCD and an eight-position DIP switch 
are hidden behind a small door below the 
panel proper. There’s nothing particularly 
fancy or visually attractive, but the control 
system is functional and gets the job done. 

Serial, Centronics parallel, and GP-IB 
(IEEE) interface ports are available. The 
unit comes with both serial and Centronics 
ports. The serial interface is configured 
with an eight-position DIP switch. Given 
AutoCAD’ s inclinations to drive HP plot- 
ters only serially, we used the serial port in 
our tests. Our sample PD91 11 arrived con- 
figured correctly for AutoCAD, and it was 
a plug-in-and-run proposition. 

The PD9III includes HPGL emula- 
tion, which provides almost total software 
compatibility. It also includes Western 





LE DITOR’ S 
CHOICE 


» Houston Instrument DMP-61 


Although we were pleased with sev-_ | 
eral of the plotters in this batch, oue 
plotter clearly stands ont, whether 

| compared with the other devices 
tested here or with competitors from 
previous reviews. Houstou Instru- 
inent’s new DMP-61 delivers a re- 
markable combination of high 
speed, gorgeous plots, and very 
competitive price. We think it willdo 
nicely in the plotter market. 


Graphtec’s proprietary GPGL graphics 
language, which most are unlikely to use. 
Plot times in our tests were on the slow 





side for a plotter in this class. We tested the 
PD9III with the disposable liquid-ink 
pens supplied. Other pen types would like- 
ly plot at faster times. 

Plot quality was excellent, however. 
The pen-changing mechanism was again 
on the slow side, -as indicated by the extra 
time taken for the four-color shuttle plot 
(although the ratio between one-color, 
which took 649 seconds, and four-color, at 
318 seconds, isn’t that bad). 

Westem Graphtec’s tech support staff 
asserted that this didn’t much matter, since 
many users will choose ink pens that must 
be run at reasonably slow speeds anyway. 
There is some logic to this view if you plan 
to use only liquid-ink pens, but we prefer a 
plotter that can draw at high speed with ap- 
propriate pens. Not everyone uses liquid 
ink for work in progress. Pt 


Glenn A. Hart is a contributing editor of 
PC Magazine. 


BSI HIGH PERFORMANCE PORTABLE COMPUTERS 


Designed to bridge the gap between laptop 
snd trensportable models. 8S! LCO Portable 
Computers come in 8088 and 802B6-based 
configurstions. Up to forty megabytes of hard 
disk storage end up to one megabytes of mein 
memory are built in to deliver computing 
power equivalent to sophisticsted desktop 
modsis. 


Five PC compatibia sxpansion slots offer 
expandability unsurpassed by laptops in the 
markat 


State-of-the-art supertwist liquid crystat 
display with back-lighting provide superb 
contrsst and brightness, with resdibility 
spproaching that of CRTs. 


BSI Portsble Computers sre siso aveilable with 
high resolution 9” amber monochrome CRT 
displays that work with both monochroms 
grephics or color graphics cards. 


Every 8SI personal computer carry 10 Day 
Money Beck Quarantaa and is bscked by 
Ona Year Limited Warrsnty. 


For Orders Only Cail Toll Free - 


1-800-872-4547 


BSI Customer Support Center: (818) 442-7038 
Dealer inquiry Welcome 


9440 Totstar Ave Surte 4 
El Monte, CA 91731 
Tet (@18) 442-0020 


IBM PC Is the tradamark of International Gusmess Corporaton 


LCD PORTABLE AT BASIC 
SYSTEM $1650 


®@ 80286 CPU, 6/10 MHz 640K RAM 
®@ 80287 supported 
® Parallel, sera —_——, 
ports i J = 
® Real time clock- 2 of 
calendar 
@One1.2Ms 
floppy drive alta 
@ Hard ‘ te 
drives * 
floppy 
drive controller 
& Built in edepter for 
external color/ monochrome monitor 
®@ Oetschable AT keyboard 
®@ 150 watt power supply 


Basic System Ptus Z20MB Hard Driva $1995 
Basic System Plus 40MB Herd Drive $2195 


LCD Portable Turbo XT 
Basic System $1325 


@ 8088-2 CPU. 4.77/8 MHz. 640K RAM 

® 8087 supported 

@ Mult VO cerd 

® One 360KB floppy drive 

® Built in sdspter for external color’ 

monochrome monitor 

®@ Oetachable AT keyboard 

& 150 watt power supply 
Basic Systam Plus 20MB Hard Driva $1645 
Basic System Pius 30M8 Hard Drive $1725 
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CRT DISPLAY PORTABLE AT 
BASIC SYSTEM $1395 


®@ 80286 CPU. 6/10 MHz, 640K RAM 

®@ 80287 supported 

@ Real tims clock-cslendar 

& Monochrome Grephics card with Ponter Port 
& One 1.2MB floppy drive 

® Hard drive/tloppy drive controller 

@ AT style keybosrd 

& 200 watt power supply 

& Optional second floppy drive. sensi port 


Basic Systam Pius 20MB Hard Driva $1740 
Basic System Plus 40MB Herd Drive $1940 


CAT Display Portable Turbo XT 
Basic System $875 


“CIR 
— 
y 


@ 8088-2 CPU. 4.77/8 MHz, 640K RAM 

®@ 8087 supported 

@ Mult 1/0 cerd 

& One 380KB floppy drive 

@ Monochrome Graphics card with Pnnter Port 
& AT style keyboard 

® 135 wett power supply 

& Options! second floppy drive. serial port 
Basic Systam Plus 20MB Herd Drive $1195 
Basic System Pius 30MB Herd Drive $1296 
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3Com 3# ON TOKEN RING... 
EVERYTHING IBM PROMISED 
ene ~~“ ees 


When IBM committed itself to Token Ring as 
its local networking standard, Token Ring imme- 
diately became a standard for Corporate America. 

With good reason. 

SOFTWARE It makes sense to 

Bi oa optimize your investment 

in an installed base of 

micros, minis and main- 

frames and to be sure that 

all your IBM hardware 

. can communicate, now, 
XComand BMhudwareand oftware and in the future. 

At 3Com we understand and sympathize 
with that. 

But wouldn't it be nice if your Token Ring 
network allowed you to talk to non-IBM hardware? 

Gave you total connectivity? 

Well, now it can. 

All you have to do is run 3Com 3+ network 
operating software on your PCs and new Personal 
System/2s connected to a Token Ring network 
and you immediately get total connectivity to Ethernet 
and Appletalk networks. 

You can talk to Macs, you can even talk to 
DEC VAXs. 

And there's more, because 3Com 3+ gives 
you today’s most sophisticated Electronic Mail, 
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internetwork communication between Token Ring 
networks at supported speeds up to 19.2K bit/sec 
and the security that allows only authorized users to 
access files and data. 

Even better. 
if you install 4 
3Com 100% 
IBM-compatible 
TokenLink 
adapters, you get an on-board media filter allowing 
you to also tie into unshielded twisted pair, IBM 
Type 3 cabling without additional components. 

But guess what?... There's even more! 

3Com 3+ software and 3Com TokenLink 
hardware are totally compatible with IBM software 
and hardware, that means you can mix and match 
them any way you want. 

It’s just one more reason why more than two- 
thirds of the 3Com 3+ networks in operation today 
are helping to improve the productivity of America’s 


3Com 


For your nearest 3Com dealer, call !-800-NET-3Com. 
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3Com and 3+ are regrstered trademarks and TokenLnk is a trademark of 3Com Corporation. 
IBM and 1BM PC, Personal System/2 are registered trademarks of International Business Machines Corporanon. AppleTalk 1s a registered trademark of Apple Computer, Inc. 
Macintosh 1 a trademark licensed to Apple Computer, Inc. VAX 1s a registered trademark of Digital Equipment Corporation 
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SELLING WELL: 
THE POWER OF 
TELEMARKETING 
SOF T WARE 


These programs, priced from $395 to $1,200, help you clinch 
sales by putting the power of databases and word processors 
to work on your call lists and client histories. 


elemarketing is the white-hot core of many sales cam- 
paigns, one of the most popular direct-sales methods. 
The reason: it’s a whole lot cheaper than making sales 
visits. By some estimates, a telemarketing call is about 
40 of the cost of a personal call. It should come as no 
surprise, then, that telemarketing software has become 
increasingly prevalent in the past few years. These 
packages support a very popular sales technique 
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| SCREENING TELESALES 


| Some screen designs are more intelligent 
and intelligible than others; use of color, 
menu placement, and information density 
all play a part. 


PCAT olerts you to the next call to be made on your call list. At this 
point you have the option of deleting the call from the list or changing 
the date, time, or frequency of the coll. 


UNASSIGNED 


SpaceBase provides excellent tracking for the advertising industry. It 
keeps tabs on agencies, contracts, discounts, target markets, activity 
of the competition, distribution channels, objectives, ond scheduling. 


— 

404-936-1908 | 

President + 
Ish & Strong 


NO CONTACT NISTORT 


Exsell's screen has information on the program ond your client. In the 
upper right, youore given options from the Systems Menu. 


Objectives af the Call Current Activity 


Active Call List © 


---~ Apartment Finders 114-555-4444 x 


Lesiie Manper 
15939646 Type-->Real Estate 


Custom 3-CRD Custom 5- PRODUCTIVITY 
Custon 2-)4 Custom 4-)¥es Custom 6-92 YES 


as Statel> Literature 
TS2149867 ay mama | Catl Again 
Henofl indow 


‘story of the last 18 contacts made with active client a 
SaleMaker's screens are busy, bat they provide a wealth of 
information, including your last ten contacts with each client. 


Mane (Tt} Pst NM Lst,Sal) 

Prof Titls: 

Ade: : 

Town, St, Zip: Telephone (008) 


Redlal (Override) 
Edit Record 
Assigned Call Date*:Mon|Renove Record from Session Letters? 
About: Reschedule 
Hotes-and-|Retorn to Sezsion Manager I Nistory) 


TelePro PC's Call Manager has a pop-up menu that gives you the 
option of following the coll list, going on to the next, redioling, editing 
the client record, removing the record, or rescheduling the call. 
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and, at the same time, make that technique 
even more efficient. 

One of the first personal eomputer tele- 
marketing programs was PCAT (The Per- 
sonal Computer Automated Telemarket- 
ing System), introduced in late 1982 by 
Arlington Software + Systems Corp. of 
Arlington, Massachusetts. That produet is 
now in its fourth incarnation and a fifth is 


on the horizon. Sharing the market are the | 


products we review here. Ranging in price 
from $395 to $995, they include Exsell 
from Excalibur Sources; SaleMaker, from 
Software of the Future; SpaceBase, from 
Stadis Corp., and TelePro PC, from Trav- 
is DataTrak. 

Others have entered the market since 
we reviewed these packages. One of the 
most novel, by virtue of its packaging, is 
an Australian import—Tracker, whieh is 
billed by its manufacturer, Softcode Pty. 
Ltd. and Adaptive Electronics Pty. Ltd., 
of Melboume, as ‘*THE Interactive Filing 





and Prospeeting Software,’’ and displays, | used interactively, while the salesperson is 


on the disk cover, a full-color photo of an 
Australian aborigine in a loincloth, poised 
in the outback. Tracker, which can keep 
track of accounts, prospects, call lists, and 
the like, is distributed in the United States 
by Adaptive (USA) Inc. of Newport 
Beach, Califomia. Another newcomer is 
ACT!, from Conductor Software of Irving, 
Texas (see First Looks, PC Magazine, 
Volume 6, Number 16). More generic 
search-and-retrieval databases such as 
DayFlo Software's Tracker (a stateside 
product out of North Irvine, Califomia, 
that is unrelated to the Aussie program) or 
Inside Track H from 1-Track Corp. of Pla- 
no, Texas, also can be set up to track sales 
and client information. 

Telemarketing programs borrow fea- 
tures from other popular software. They 
maintain client databases, communicate to 
the telephone, and perform word process- 
ing jobs. And although they are principally 


on the phone, they can double as pure di- 
rect-sales packages because they support 
in-person selling methods. 

At the heart of these programs is the 
eustomer database. No salesperson could 
get very far without his account book, and 
that’s what you find in the database—the 
aceounts, stripped of their calling and let- 
ter-writing facilities. There you can keep 
eustomer information and the history of 
sales calls. 

The best packages offer both a good 
range in fixed-data fields and at least se ver- 
al user-definable fields. Offering the users 
achance to ereate their own data fields lets 
them customize the program to their par- 
ticular business needs. A life insurance 
company, for example, might choose to 
record the general health of its customers, 
whether or not they smoke, the size of their 
policy, and so on. On the other hand, a ro- 
botics manufacturer might want to keep in- 
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formation on the square footage of a cus- 
tomer’s plant, the volume of production, 
and the age of its equipment. 

The customer database acts as more 
than an electronic sales memory. It can 
also be the key to analyzing prospects. If 
the telemarketing program has a robust, 
flexible search procedure it will permit a 
layered multiple search so you can fix your 
sales sights on the hottest prospects. A 
multiple search will let you sift through the 
database with a fine sieve and hold on to 
the prospects that fit most closely the pro- 
file of your best clients. This profile might 
contain a half dozen or more characteris- 
tics, such as SIC code, geographic loca- 
tion, number of employees and/or revenue 
size, and other attributes that relate directly 
to the products you sell. Ifall you can do is 
search for a company or contact name, 
your telemarketing program isn’t giving 
you good value. 


CALL MANAGEMENT Of course, the 


first part of call management is building © 


call lists. You do this using the search tech- 
niques in the program, but you also want to 
be able to sort search hits in several differ- 
ent ways and maintain the call lists for a 
period of time. 

Richer features of call management in- 
clude the ability to automatically dial 
phone numbers and handle incoming calls 
without having to back out of the customer 
tecord that you have on the screen. The 
best programs will even let you call alist of 
clients in succession, adjusting automati- 
cally to busy signals and unanswered calls. 

Finally, there has to be some way to re- 
cord information—statistical and tex- 
tual—on the calls themselves. Stats on the 
number and length of the calls made can 
give clues to how effective you are on the 
phone and can help you plan big cam- 
paigns. The textual history of calls gives 
you more information on your clients and 
their needs and can provide an important 
chronological record of the sale. 

The other functional areas of telemar- 
keting programs can be lumped together 
under letter writing and reporting. Creat- 
ing and sending form letters and other mail 
is an important adjunct to the sales call. All 
of the packages we reviewed will let you 
do some letter writing, but again, the best 
programs let you do more, such as mail- 


merge and mail tracking. But even the 
most sophisticated of the telemarketing 
programs can’t compete against the top 
word processing programs when it comes 
to writing capabilities. So, telemarketing 


a Screen design and color 
are features to consider. A 
few telemarketing 
products have gone further 
than others in offering 
visually exciting packages. 


packages that let you export mail-merge 
files to word processors are very appeal- 
ing. None of the programs we reviewed 
spent a great deal of effort on reporting fa- 
cilities, although there are a couple that al- 
low you to do more free-form database 
query reporting—definitely a plus. 

Telemarketers may sit in front of their 
monitors all day long, so screen design and 
use of color are also features to consider. A 
few have gone much further than the oth- 
ers in offering visually exciting packages. 

Another part of the design equation is 
the way functions are initiated and the way 
you move through program operations. 
Some of the programs we reviewed let 
users wield commands by just typing the 
first letter of a menu selection. This is often 
the fastest approach and is generally com- 
bined with the ability to use the arrow keys 
for scrolling through menus. But some of 
the programs are still stuck at the caveman 
level of personal computing, and only let 
you scroll up and down without a way to 
jump from the top to the bottom. 

Each of the programs has its tricks for 
speeding up field entry. Some let you fill 
fields by menu selection. Some let you re- 
peat previous entries, and others let you 
scroll through possible selections directly 
in the fields. 

In the end, the program you choose 
should offer a balance between functiona- 
lity and feel. Salespeople each have their 
own style, and any program that will be 


| used as much as this one should be as com- 


fortable as the briefcases they carry. 


Exsell 


Exsell, a $395 program from Excalibur 
Sources, is not an elegant program. Its 
screens are mostly monochromatic, there 
are few pop-up windows and you have to 
scroll to menu selections. But in its 
straightforward, simple manner the pro- 
gram does have some good features. For 
one thing, it is easy to leam and to use. For 
another, it has commendable call-manage- 
ment abilities. 

The most extensive features in Exsell 
are reached through the System Menu. 
The first selection on this menu is some- 
thing of a grab-bag command called 
“*Get.”” Pressing Return with the cursor at 
Get tells the program you want to display 
prospect information. Exsell responds 
with a prompt at the bottom of the screen: 
“Enter Prospect.’” Here you can enter a 
full name or part of a name, and the pro- 
gram will hunt for the closest match. If the 
name it displays at the bottom of the screen 
is wrong, you can scroll forward or back- 
ward through the database; if it's right, 
pressing Return brings up that client’s ba- 
sic data record. The information in the re- 
cord appears to the left of the System 
Menu window, on the top half of the 
screen. 

The Get command can produce other 
results if you type in one of the single-letter 
designations that follow in parentheses. 


FACT 


Exsell 
Excalibur Sources Inc 
P.O Box 467220 
Atlanta, GA 30346 
(404) 956-8373 } 
List Price: $395 
| Requires: 128K, two { 
disk daves (hard disk rec- | 
ommended), DOS 2.0 or later. 
| In Short: Exsef/ is a happy medium between 
a real bare-bones program and one that 1s nch 
in functionality. tt 1s menu operated, has very 
good search procedures, and does a nice job 
of call management Copy protected. / 
ci 3 
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For example, pressing P is a shortcut to the 
Phone command, listed further down the 


| 


System Menu. This command automati- | 
cally telephones a prospect. If you press T 
while the cursor is on Get, it brings the up 
the Tickler file, which lists all the pros- 
pects who are to be called on a particular 
day, or who were supposed to be called 
earlier but weren't. The prospects are list- | 


ed in chronological order (the oldest first). 
The Tickler can hold up to 160 entries. 

A number of other selections on the 
System Menu give you cail-history infor- 
mation: a Contact History, an Order Histo- 
ry, a Quote History, a Comment file, anda 
Response file. When any one of these is re- 
trieved, it fills in the lower half of the pros- 


pect information screen. None of these | 


files has a great deal of space. The three 
History files are each nine lines long; each 
line has a date and 48 characters of space 
for comments. The tenth call or order ap- 
pears on line 9 and all the others move up 


one position, erasing the first and oldest re- 
cord. The Comment and Response fields 
are also limited, but a nice feature of the 
Response file is that you can enter one of 
20 standard responses just by typing a 
number. 


WHEN SOMEONE ANSWERS = Acti- 


vating the phone command on the System 
Menu will bring up a Call Status menu. If 
you select the Answered command, anoth- 
er menu comes up that lets you indicate 
whether the prospect will retum the call, or 
is out until a particular time, or needs to be 
called again. You can also choose to enter 
a comment. If you select Contacted, yet 
another menu comes up that allows you to 
enter a comment or response. All of these 
calling menus appear on the bottom right- 
hand comer of the screen, so they don’t 
cover up any of the prospect data during a 
call. 

The information maintained on a pros- 


Weekly 
Sales Summary 


i panel 


core 





pect is somewhat limited. There is room 
for only one prospect name and phone 
number; the company name and address, 
one linc of comment, the last contact date, 
and the next contact date. There are also 


| six user-definable fields. 


When you enter new prospect informa- 
tion, the program can perform one very 
useful trick. If you press Ctrl-R while the 
cursor is on any field, the data from the last 
entry you made in that field (during the 
same session) will be automatically en- 
tered. This saves a great deal of time if you 
are entering several prospects at once in 
the same geographical location or at the 
same company. 

One of the most flexible features in Ex- 
sell is its search procedure. You can search 
for prospects using any one of the informa- 
tion fields, except for the first name, title, 
street address, and phone number. In addi- 
tion, you can search all the History files 
and the Comment file or perform multiple 





Thats how much effort. it: now takes to turn 
current data into graphs with Graphwriter II. 


Graphwriter I’ is the only graphics software that lets you auto- 


And you can export your Graphwriter I 


Lotus Graphwriter Il 


matically generate large quantities of quality graphs based on 
spreadsheet and database information. All with a single command. 

Do you regularly need to graph daily inventory, monthly P&L 
or quarterly head count? With Graphwriter II, you just set your 
parameters once. Then, with a single command, you can create 
graphs which reflect your most current data and text. 

And Graphwriter I offers you 24 different graph types. It gives 
you control over hundreds of style settings such as type font, bar 
width, and color. And you can print multiple charts on a page. 

Graphwriter I works with 1-2-3? Symphony? or dBase® 


“Graphwriter D demonstration kit requires an IBM® PC of compabble, 256K and a graphics card. © 


1987 Lotus Development 
rademarts of Latus Development Corporation. dBase ts a registered trademark of Asiiton Tate IBM ts a registered ty: 


graphs to Freelance® Plus to enhance 
them or to Lotus* Manuscript® to com- 
bine them with text. bi ol 
‘To get a free Graphwriter II demon- 
stration kit, call 1-800-345-1043 and 
ask for demo kit QD-2524.* *,. 
Then you can turn this page, too. 
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searches. The multiple searches can in- 
clude any combination of fields possible in 
single searches, giving Exsell a very robust 
search capability. You can even search by 
excluding particular field values. For ex- 
ample, if you enter **<> New York’’ in 
the city field, you could search for all pros- 
pects in the state of New York who are not 
in the city of New York. 

When a search is complete you can sort 
the results by last name, company name, 
or next contact date before the list is dis- 
played on the screen. 

Exsell also has a built-in word proces- 
sor that can be accessed from either the 
Main Menu or the System Menu. The 
word processing functions are very basic, 
but you can easily create letters to clients, 
perform mail-merge functions, or produce 
labels and envelopes. 

While Exsell does not exactly excel as a 
telemarketing program, it is basically a 
good program that can be useful to a sales- 
person who doesn’t demand a great deal 
from it. 


PCAT 

PCAT (The Personal Computer Automat- 
ed Telemarketing System), from Arling- 
ton Software + Systems Corp., is a bare- 
bones program with an expensive price tag 
of $1,200. its searching capabilities, 
which can be used for call selection and 
analysis, are pretty good, but the client re- 
cords are only adequate and there is little 
room for call history. It doesn’t have the 


FLA CTF IEE 


PCAT, Version 4.0 
\rlington Saftware + 
Systems Corp. 
400 Massachusetts 
Ave. 
Arlington, MA 02174 
(617) 641-0290 
= List Price: $1.200 
Requires: 384K RAM (512K RAM recom- 
mended), two disk drives, DOS 2.0 or later 
In Short: A limited package with only ade- 
quate chenl information and skimpy call his- 
tory. Hard to justify the program's high 
Ee Copy Dane 
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ability to handle incoming calls without 
exiting the screen you are in. PCAT was 
one of the first telemarketing packages 
available for personal computers, and the 
program feels like a throwback. 

The installation procedure is a good ex- 
ample of the program's creaking style. To 
start with, you have to create a subdirec- 
tory on your hard disk, then copy the pro- 
gram files over to it using the DOS COPY 
command. After that you have to run a 
lengthy question-and-answer configure 
routine, followed by another routine for 
setting up the customer database. Finally, 
you have to run yet another routine that 
moves the copy protection to your hard 
disk, so you can operate the program with- 
out the key disk in the A drive. If you need 
more than one customer database, the pro- 
cess is twice as lengthy. (The company 
Says that the next version of the program, 
Version 5.0—due out in November—will 
have an automated installation procedure. ) 
Even after the program is installed, you 
still have to respond to a prompt to identify 
the disk drive every time you boot the pro- 


PCAT is run by function keys, not 
menu selections. The main menu comes 
up with a list of ten commands and the cor- 
responding function keys. To add a new 
client to the database you press F4. The cli- 
ent record is split into two areas. The top 
half of the screen holds the basic client data 
and the bottom half has nine blank lines for 
notations. This is the only place to main- 
tain a call history. The first note line can be 
used for a shipping address, if it is begun 
with the ‘‘“@”’ symbol. 


LIMITED FIELDS The data fields at 
the top of the screen cover little more than 
the basic customer information: customer 
name (company), contact name, address, 
phone number, customer number, and so 
on. There are no fields for a second con- 
tact, a contact's title, or more than one 
phone number. You can’t record SIC 
codes, the number of employees, annual 
revenues of the company, the source of the 


prospect, when contact was first made, | 


and the like. To compensate for these 
omissions, there are only two undefined 
fields: User] and User2. Whatever other 
information you want to record has to go 
into the notepad at the bottom of the 
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um on the power of Turbo PROFESSIONAL 4.0, a library of more 

than 300 state-of-the-art routines optimized for Turbo Pascal 4.0. 

You'll have professional quality programs finished faster and easier. 

Turbo PROFESSIONAL 4.0 includes complete source code, 

comprehensive documentation and demo programs that 
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¢ Pop-up resident routines 
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Satisfaction Guaranteed or your money back within 30 days. 






















‘Turbo Pascal 4.0 ts required. Registered 
owners of Turbo Professional by Sunny 


For other informanen call 408-438-8608, 

9 AM to 5S PM PST. Shipping & taxes u 
Hill Software may upgrade for $30. prepaid for US and Canadian customers, 

Include your senal number. others please add $6 per item. 


TurboPower Software 3109 Scotts Valley Dr., Suite 122 Scotts Valley, CA 95066 
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warranty. 
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The only modems born 

with a century of experience. 
See your OKIDATA dealer. 

Or call 1-800-OKIDATA for 


To most people our name says 
reliable PC printers. But the fact is, 
we've been in telecommunications for 
over 100 years. 

And our new PC modems are all 
you'd expect from that experience. 
With all the right diagnostics for a 
clear signal-over ‘‘noisy’’ lines, 
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screen—but if you use it for basic data, 
you lose precious space for call history. 

There are only two fields of note in the 
client record. The first is the Frequency 
Days field, which lets you indicate the 
number of days between calls if you want 
to call ona cyclical basis. The second is the 
Time Diff Hours field, which lets you re- 
cord time-zone differences between you 
and your client. 

Once a database is built, one of the 
most important uses of the system is Make 
Call Lists. While PCAT’s search proce- 
dure is pretty good—allowing you to 
search on four fields at once—you have to 
learn some special field names and con- 
straint codes to usc it. 

Most of the field names are obvious, 
but some are not—like Recaldat for the re- 
call date, and Opdate for the operator num- 
ber, recall date, time, and priority all 
grouped together. The search con- 
straints—callcd verbs here—are two-letter 


codes, like GE for greater than or equal to, | rules, you can get erroneous results with- 


or CN for contains. While filling in the 
search form, you can scroll through the 
field-name and constraint-code choices 


and enter them with onc keystroke. This | 
| (According to Arlington Software + Sys- 


= PCAT has an alarm that 
will beep at a specific 
date and time and bring 
up a short alarm message. 


makes their use somewhat easier, but you 


still have to remember their definitions or 
look them up. 

Unfortunately, the search procedure is 
further complicated by a set of cryptic 
tules. If you don’t pay attention to these 


Business will be booming! 
Wiley Wizard shares his tips... 


DESKTOP PUBLISHING 

WITH PAGEMAKER 

Avallabla In 2 booka: 

1BM PC AT, PS/2 and Compatiblaa 
Macintosh 

Tony Bova & Chary! Rhodes 

The editors of Desktop Publishing ex- 
plain all the techniques and commands 
needed for design, layout, typography, 
and graphics using PageMaker. A 
wealth of tips and shortcuts make desk- 
top publishing easy, economical, and 
professional looking. Each book: $19.95 


USING SUPERCALC 4 

Tha New Generation 

Willlam J. Doyta 

Covers Version 1.1. This step-by-step 
guide shows business users how to tap 
SuperCalc 4's new and vastly improved 
integrated spreadsheet, graphics, and 
data management software for maxi- 
mum computing power. $24.95 


At bookstores or write M. Schustack. 
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Mastering Desktop Publiahing 
Richard Jantz 

A top authority now shows how to real- 
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Publisher. His comprehensive new 
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first time, every time. $19.95 
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FOR LOTUS 1-2-3 

E. Michaei Lunsford 

Now you can make Lotus even faster 

and easier to use! Here are 101 pre- 

tested, ready-to-use shortcuts that let 

you handle long commands or complex 

operations at the touch of a finger. 
$22.95 


Business/Law/General Books Division 
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out even realizing it. 

One of the other shortcomings of the 
program is the inability to save your place 
in a record while taking an incoming call. 


tems Corp., this will also be fixed in the 
next version.) 
One of the things this program does 


| well is create form letters that can be cus- 


tomized to an individual client’s interests. 
Unlike many other telemarketing pro- 
grams, this customizing feature is not re- 
stricted to the name, address, and saluta- 
tion—it extends to the body of the letter for 
a word or phrase. But setting up form let- 
ters is not a simple matter—you have to 
learn formatting commands and field-sub- 
stitution commands. 

A few of the other pluses in this pro- 
gram are in the Other Options menu. For 
example, you can set an alarm that will 
beep at a specific date and time and bring 


CPCE QUICK REFERENCES 


Center for Prolaasional 
Computer Education 


These invaluable guides, cross-referenced and 
fully indexed, offer quick and easy access lo pop- 
ular software programs. They're comb-bound in 
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up a short alarm message. From this menu 
you can also display the status of PCAT 
and the customer database, or enter DOS 
commands without exiting the program. 
But all the program’s pluses don’t seem to 
outweigh the major omissions, and they 
certainly can’t justify the price. 


SaleMaker 

Few programs that are as functional as 
SaleMaker are also as appealing to work 
with. There is nothing inherently graphic 
about telemarketing information, but Sale- 
Maker, a $495 program from Software of 
the Future, uses color and graphics tricks 
to make every screen visually pleasant and 
to increase the user’s grasp of information. 
On the functional side, the program is rich 
in call-management and database facili- 
ties. 
SaleMaker is a very easy program to 
learn and to use. A demo disk contains 
both a quick overview of the program and 
a fully interactive learning session that 
lasts 30 to 45 minutes. After the interactive 
learning session you should be very com- 
fortable with the program. 

SaleMaker’s main program menu has 
five title boxes across the top, with shadow 
outlining to make them stand out from a 
green matte background. As the screen 
comes up, the middle box, Maintenance, 
drops and a menu window opens under it. 
The first selection in the window, Add 


SaleMaker 

Software of the 

Future Inc. 

Box 531650 

Grand Prairie, TX 75053 
(800) 433-5355 

(214) 264-2626 

List Price: $495, single- 





user Version. 


Requires: 512K RAM (640K RAM recom- 
mended), hard disk, DOS 2.0 ot later, 

In Short: SaleMaker ts a very well rounded 
system with broad functionality and excellent 
screen design. [11s also fast and easy to oper- 
ate; a hard package to beat, especially at its 


relatively low price, Not copy protected, 
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New Client, is highlighted in reverse vid- 
eo. As you move across the titles with the 
arrow keys each of the other titles—Make 
Calls, Planning, Reports, and Exit—drops 
down and a menu window opens below it. 

You can make a menu choice by typing 
the first letter, an important feature for us- 
ers who are talking toa client on the phone 
as they use the system. 

Maintenance, as the name implies, is 
the central repository for all the client in- 
formation and the place where additions 
and changes are made. The client informa- 
tion screen is broken into boxed sections to 
increase the visual read. In addition to the 
typical name-and-address type of informa- 
tion, SaleMaker has some unique fields. 
For example, in the upper-left-hand comer 
of the screen is a box labeled ‘‘Objectives 
of this Cail.”’ It has room for three objec- 
tives, their explanations, and whether or 
not the objectives were met. This informa- 
tion actually gets entered when you make a 
call, but the objectives from the previous 
call are maintained until you change them. 

Another unique feature of the client In- 
formation record is the six user-definable 
data fields in the middle zone of the screen. 
These fields can be customized to apply to 
a particular type of business. For example, 
an insurance company might use these 
fields to enter the general health of a per- 
son, date of birth, whether or not the per- 
son is a smoker, the amount of coverage, 
and so on. 

The commands under the Planning title 
box allow you to put clients in a call list, so 
you can organize the day’s activities. You 
can have up to nine active call lists, each 
with up to 99 clients in them. To put clients 


| in a list you use one or more search rou- 


tines, which are entered into two search 
boxes that appear at the top of the screen. 
The routines consist of a number designa- 
tion for a data field to be searched, a search 


constraint, and a field entry. The first two | 


parts can be selected off menus by pressing 
the Tab key in the appropriate fields of the 
search boxes. The last part has to be typed 
in. 

For multiple searches you fill in both 
search boxes, then pick the ‘‘and’’ or “‘or’’ 
connector from a narrow, horizontal box 
below them. There is also a third search 
routine available, (although it isn’t docu- 
mented in the manual), which is activated 








by pressing the ‘‘O”’ key at the prompt to 
start or abort the search process. Software 
of the Future says it plans to document this 
in the manual of the next release. This adds 
flexibility, but some other packages allow 
you to specify more search parameters. 


AUTO-DIALING Once a call list is put 


| together, you go over to the Make Calls 


menu. The first selection is Begin Call 
List. This is where most of the action in the 
program takes place. For starters, you can 
view the client information, set call objec- 
tives, or take a look at the program’s bulle- 
tin board to see if there are any special 
messages or promotions. Then you can 
have the program automatically dial the 
client’s phone number. 


s SaleMaker has some 


unique fields, for example, 
“Objectives of This Call.’’ 
It has room for three 
objectives and their 
explanations. 


Once you’ve reached a customer, you 
can access sales and product scripts by 
pressing F10. The program can accommo- 
date nine scripts of 99 pages. Once a script 
is called up, you can go through it in se- 
quential page order or pick a page number 
by scrolling through a page index. This ex- 
tensive script facility can be used in many 
ways by both experienced and inexperi- 
enced telemarketers. 

At the end of a call there are pop-up 
windows that allow you to enter call results 
and new objectives for the next call, set an 
appointment, make notations, and indicate 
which literature should be sent. All these 
entries, as well as timing information on 
the call, become part of the permanent call 
history for the client and can be accessed 
from a number of pop-up windows in dif- 
ferent parts of the program. 

The Reports menu is the final function- 
al area in SaleMaker. Its selections let you 
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print out a daily call summary, produce la- 
bels for the clients in a call list, print a list 
of clients to be called back within a speci- 
fied date range, or print out client informa- 
tion by client name or call list. Like the 
other features in SaleMaker, the Reports 
are easy to use and show how complete the 
program is. This is all the more remarkable 
in light of its relatively low price. 


SpaceBase 

SpaceBase, from Stadis Corp., is different 
from other telemarketing programs be- 
cause it is focused on one specific type of 
sales: ad space. In order to handle this mar- 
ketplace, the program has to maintain in- 
formation on two different types of cus- 
tomens—advertisers and agencies But 
SpaceBase goes far beyond necessity to of- 
fer comprehensive information that is unri- | 
valed in other telemarketing/direct market- | 
ing packages. The program is also very | 


| 


If youre looking for a high- 
speed laser printer that can 
easily handle as much as 25000 


pages a month, the new Toshiba PageLaser]2® is the 


machine for you. 


It thrives in inany high volume office environment. 
Whether it consists of a productive single user, ora 


capable when it comes to taking orders and | 


producing reports, and it sells for $695. 





dha FACT FILE 


Saati 

Stadis Corp. 

15716 Wing Point 
Dallas, TX 75248 

(214) 991-0010 

List Price: Level } sin- 
gle-salesperson version, 
$695; Level II multiple- 
package version $1,795 (up to 26 sales, nota 
network version). 

Requires: $12K RAM (640K RAM recom- 
mended), two disk drives, DOS 2.0 or later. 
In Short: An excellent package for a vertical 
market, ad sales, though only people in that 
business should consider it. Not copy pro- 


tected. 
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SpaceBase is easy to use and employs 
modem ideas in the use of color, pop-up 
windows, and maneuverability through 
the program operations. At the same time, 
the screens are designed to be as simple 
and clean as possible. To this end, some of 
the field names will disappear from the 
screen after data is entered. This is true of 
the name and address fields, for example. 
If certain information is not filled in, like a 
home telephone number and address or a 
spouse’s name, then the fields don’t ap- 
pear on-screen at all. 

You can make menu selections and 
choose commands by either scrolling 
through the choices or pressing a number 
indicator. Some questions are also yes/no, 
so you can move through the screens or 
initiote commands very efficiently 

SpaceBase contains a number of data- | 
bases—one each for advertisers, agencies, 
and people, and others for ads, call re- 
ports, and form letters. 





per minute, PageLaser12 is up to50% faster than 
many other laser printers. 

You'll also have an equal appreciation for its 
advanced paper handling options. Like its fully- 


network of one bag reset ie workload, ieee integrated a envelope feeder. This 
PageLaser12's extend uctlifemight => 4 option lets you print quan- 
ries oon LST hard-work mentality. - | asd ee tities of enone a at 
up to on pages, itsthree  “—_-" a time—without constan' 
times more durable than other laser banging away on your office 
printers. And better still, at 12 pages typewriter. 








| 





The agency data record requires the 
least information. Its only fields are the 
agency name, address, telephone number, 
and material contact (the person at the 
agency contacted for photographic nega- 
tives, artwork, ad copy, and so on). 

By contrast, the advertiser record con- 


tains a great deal of data. In addition to the | 


standard name-and-address type of infor- 
mation, it also records the agency used, 
billing frequency, annual advertising bud- 
get, rate card number, the date the ad con- 
tract started, and the starting date of the fis- 
cal year. There is also a section for product 
information, including primary target mar- 
ket, major competition, channels of distri- 
bution, and advertising objectives. 

The record for a person working at ei- 
ther an agency or an advertiser is the same. 
It includes the company name and address; 
the person’s first, middle, and last name: a 
salutation; and a title. Then up comes a se- 
ries of pop-up windows for further infor- 


Whats more, our dual-bin paper feeder, combined 
with PageLaser12’sstandard cassette feeder, provides 
apaper capacity of 750 sheets. 

So now, with a total of three paper feeders, youcan and computer dealer nearest you. 


print letter and legal sizes, or even labels and enve- 


lopes, automatically. 

As for multiple emulations, HP 
LaserJet 500 Plus® Diablo® IBM* 
Graphics, Qume” and Toshiba P351 
all come standard, as do parallel/ 


mation that is particular to ad sales. This 
includes the title category of the person (so 
| people are identified functionally, no mat- 
ter what their official title is}, his influence 
on advertising, his importance in advertis- 


a After one or more ads 


are entered in SpaceBase, 
the information can be 
used to produce reports. 


ceive achecking copy of a publication, and 





the other types of mailings he should re- 
ceive. In addition you can enter the per- 
son’s birthday, spouse’s name, honte ad- 
dress and phone number, and the date of 





ing decisions, whether or not he should re- 


last contact. There is also a free-form note 
field at the bottom of the record. 

Agency and advertising records can be 
linked together by assigning an agency to 
the advertiser. Then, when you are in a 
linked record you can flip back and forth 
between the advertiser and agency simply 
by hitting one key. This is very helpful 
while you're on the telephone discussing 
an ad. 

The search features in SpaceBase are its 
weakest element. But since the program is 
not primarily focused on telemarketing, 
this may be understandable. On-screen 
searches are limited to names. You can use 
a full name or a truncated version of it. In 
the mail-list portion of the program you 
can perform complex, multifield searches, 
but the results must be printed out. 

Ads and ad reports are naturally very 
important parts of this program. It is here 
that the salesperson gets to record ad or- 
ders and track them over time. The ad re- 





serial interfaces. 
So if your business prospers 
on high volume, get the laser 


printer that does the same. The PageLaser12. 
Fora PageLaser]12 demonstration, call 


1-800-457-7777 for the name of the Toshiba printer 


In Touch with Tomorrow 


TOSHIBA 


Toshiba America, Inc. information Systems Diviston 


Then see how well PageLaser12 performs in your 


surroundings. 


IBM tsa registered trademark of International Business 
Machines Corporation. Diablo ts a registered trademark 
of Xerox Corporation. Qume ts a registered trademark 
of Qume Corporation. LaserJet 500 Plus isa registered 
trademark of Hewlett-Packard. 









cord can even be used by the salesperson 
as an ad hoc quoting system. If you enter 
the ad specifications you will get a total 
cost. After you quote it to the client you 
can choose not to save the record, freeing 
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the screen for another quote calculation. 
The information recorded on an ad— 
through pop-up windows— includes the is- 
sue date it will be in; its size, position, col- 
or, and title; whether it has a coupon or 


ORLD’s 


irst 


Zuckerboard’s NEW Micro Channel 
line satisfies all your PS/2 add-in board 
needs! 

Two of the hottest stars in the Micro Channel 
line are the 50/60 Multifunction Board and the 
Format Converter. 

Zackerboard’s 50/60 is the ONLY Multifunction 
Board on the market. It includes both a serial and 
parallel port, as well as up to 2Mbytes of memory. 

The memory is both EMS and extended or a 
combination of both. The 60/60 Multifunction Board 
can expand the Model 60 to 7 Mbytes and the Model 
60 to 15 Mbytes. Other standard features include a 
serial adapter and software for print spooling, EMS 
gp lee 

Format Converter saves you the expense of 
Wing eotinee ir nepne a ek ees 
data from IBM's old 5.25” format to the new PS/2 3.5%, 
Zuckerboard's Micro Channel PS/2 family has 
ing you need — with the highest quality and 
the best price/performance ratio, all with a five- 
year warranty. 


HMR, FC, AT, XT PO wre mista Isadora of Interessionn Dusinane Machioes, tna. 
W's mnother Rarhorhourd ian regietered trademark af Aévesond Traneduter Devices, tas. 






Multifunction Board 
and PS/2 Family 
From Zuckerboard 


MICRO CHANNEL LINE SELECTION CHART 
Lae ae] races | 
eta 


£MB BOARD 
(orith 2oyten) 


‘Prine wre mjoct to rhage Stihowt pate 


For more information see your local Zuckerboard 
dealer or call 1-800-624-4920 (US) or 
1-800-458-6200 (CA). 


pA diate 
ZUCKERRGARID 
ATD/Zacherboard 
235 Santa Ana Court 
Sunnyvale, CA 94086 
(408) 720-1942 
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reader service card; and whether it is to 
have a bleed. 

After one or more ads are entered, the 
information can be used to produce a num- 
ber of reports. You can list ads by future is- 
sues, or the ads in one issue, and you can 
get a summary of revenue by the issue or 
by advertiser. 

Other reports SpaceBase can produce 
include a list of upcoming appointments, a 
history of past contacts, and company pro- 
files that have the company information as 
well as a list of all employees. 

SpaceBase also has a simple word pro- 
cessor for generating letters, envelopes, 
and labels. It can handle mass mailings on 
its own or produce mail-merge files for 
WordStar, WordPerfect, NewWord and 
XyWrite. 

Rounding out the excellent features in 
this program are routines for backing up 
and restoring the database, and a pop-up 
calculator. There seems to be nothing left 
out of this vertical market package. 













TelePro PC 
It’s a good thing we all know about first 
impressions. TelePro PC, a$995 program 
from Travis DataTrak, does not make a 
great first impression. Its screen design 
shows a taste for minimalism, and its mi- 
nor inconsistencies in moving through the 
menus make the program look limited in 
functionality. But the longer you work 
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TelePro PC 
Travis DataTrak 
381 Elliot St. 
| Newton, MA 02164 
(617) 964-8960 
| List Price: $995; with 
dialing board, $1,050. 

sua Requires: 512K, hard 
disk, IBM PC XT or compatible (AT-class 
machine is recommended for the speed and 
performance capabilities), DOS 2.0 or later. 
In Short: A richly featured program that 
gives a salesperson a good balance in call- 
processing and analysis features, but is some- 
what pricey and difficult to leam. Copy pro- 
tected. 
CIRCLE 639 ON READER SERVICE CARD 
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with the program—and it does take time to 
learn—the greater your appreciation for its 
depth and the range of its abilities in both 
call management and analysis. Over time, 
even the screens acquire a certain clean, 
simple appeal. 

For many salespeople, the call-process- 
ing part of this program will be where they 
spend most of their time. It is in this mode 
that all the customer information is added, 
product information and scripts are con- 
sulted, calls are made, and results are re- 
corded. Underlying all these operations is 
the client database, which is built by filling 
in a contact document form for each client. 
Blank forms are accessed by choosing the 
New Contact selection in the New Entries 





pop-up window. 

Just as an aside here, menu selections in 
this part of the program can be highlighted 
by using the arrow keys or the first letter of 
the selection. The latter approach is natu- 
rally much faster, but it’s not used 
throughout the program. And unlike other 
programs that employ this technique, 
some choices have the same first letter, 
forcing you to press the key several times | 
and then hit Retum to make the selection 
complete. 

The information on the contact docu- 
ment screen is formatted into three primary 
sections. The top fields are the name-and- 
address blanks. The middle fields hold a 
mixture of information on the company 
and telemarketing information, such as 
SIC code, sales revenues, the source of the 
client, and when the first contact was 
made. The last area details the next call 
date, what the call is about, and letters to 
be sent. Under these fields are five blank 
lines for comments. 

Very often, the contact document will 
be filled in while the telemarketer is on the 
phone. For this reason speed is important, 
and that’s where TelePro’s look-up 
screens come inhandy. Fields on the docu- 
ment marked with an asterisk have a relat- 
ed look-up screen. When the cursor is on 
one of these fields, pressing the F] key will 
pop up a screen of appropriate choices that 
can be highlighted and transferred auto- 
matically into the field. There are 12 such 
fields on the contact document. 

One of the other look-up screens is for 
the field called Survey. This look-up 





screen holds the text of a multiple-choice 


survey questionnaire. As the client re- 


sponds, his choices are recorded and later | 


displayed on the Survey line of the docu- 
ment. The program comes with a sample 
survey, which can be rewritten to suit your 
situation. The text limit is 30K, but only 10 
to 25 answers will fit on the survey line, 
depending on your answer code. 

Other scripts for the telemarketers can 
be written into an area of the program 


broadly labeled Help On, which is reached | 


through another pop-up window. One of 
the Help On choices is Products, which 
can have as many as 128 branching screens 
of information, including prices, specifi- 
cations, the competition, and sales pitches. 

In addition to storing the basic client 
and product information, you get to record 
the history of all your calls. This history 
tells you the date of a call, when it started 
and ended, and its elapsed time. The call 


record also has room for three lines of | 


notes for customized annotations. 
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| e SaleMaker 
e TelePro PC 


Two of the general-purpose tele- 
marketing programs stand out— 
each in its own way. TelePro PC is 
perhaps the package with the most 

| features. It strikes an excellent bal- 
ance of analysis and call manage- 
ment features, but it has a hefty 
$995 price tag and takes effort to 
learn. 

SaleMaker shines because of its 
superb screen designs and its ease of 
use. It is also a fairly broad pack- 
age, but without the depth of a pro- 
gram like TelePro, and it sells for 
the attractive price of $495. 

As a very specific program 
geared at the ad sales market, 
SpaceBase deserves consideration 

from those in that industry. At $695, 
it is an excellent package for adver- 
tising sales. If that’ s your business, 
this one from Stadis Corp. merits 

| your attention. 





Two powerful call-processing features 
are the ability to take incoming calls with- 
out backing out of another customer re- 


| cord, and the automatic dial facility. 


Through the New Entries menu, you can 
tetrieve a new call form that lets you make 
brief notations and record the time of the 
call. When you're done, just press Esc a 
few times and you've stepped back to the 
client record you were in before. 

Touse TelePro’s automatic dialing rou- 
tine, you have to have a Hayes- or Zoom- 
compatible modem, or the TelePro dialing 
board, which costs an extra $55. The auto- 
matic dialing routine (called PowerDial) 
lets you sequentially dial a call list. Com- 
pleted, rescheduled, and skipped calls are 
dropped from the list as you go, and the 
busy or unanswered calls are left on re- 
schedule. 

No telemarketing operation can suc- 
ceed just by calling clients quickly. The 
other part of the success equation is calling 
the right clients. With the searching capa- 
bilities of TelePro you can isolate the char- 
acteristics of your good clients, and then 
use these characteristics to sift through the 
database for the best prospects. 

The database can be searched by any 
field or combination of fields in the contact 
document—even the textual fields. The 
search is focused by using constraints, 
such as ‘‘less than’’ or ‘‘equal to,’’ and by 
listing the field values to be searched for. 
You can search on fields separately or in 
combination, using the ‘‘and’’ and ‘‘or”’ | 
connectors. 

TelePro PC has anumber of other note- 
worthy features, including the ability to 
generate a couple of canned reports on call 
activity and produce ad hoc reports by que- 
Tying the database. Of course, you can also 
write letters and make labels. 

While the product is more expensive 
than some of its competition, there is am- 
ple functionality to justify the higher cost 
of the program. A new version of TelePro 
PC, which came out in October, should 
expand this functionality. Among its en- 
hancements are unlimited notes capacity 
and the ability to customize every screen 
and screen title. Pty 


Henry Fersko-Weiss covers technology 
and computers for several national publi- 
cations, 
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BETTER 
BY DESIGN 


When Torrington devel- 
oped the exclusive 
Manoger Mouse trock- 
ing mechanism with its 
potented suspension, 
the objective was to 
creote o relioble design 
which eliminates the moin- 
ie ees ftenonce problems 
WW f inherent in the 
. conventionol boll 
mouse. The result is 
o simple two-wheel, 
direct-drive system. 
Our tough, hord- 
urethone wheels 
octuolly push 
dirt ond debris 
awoy os they track 
mouse motion. Our 
suspension keeps 
the wheels trocking 
smoothly on ony flot 
surfoce, ot ony 
ongle. This odds up 
to Monager Mouse 
Performonce, smooth, 
consistent, relioble, 
trouble free. 


CORDLESS 


Far a Manager Mause dealer near you, 
call: 800-654-5449 (800-346-8112 in CT) or 203-756-2850, Telex 962494 


CONVENIENCE 


Now the Manager 

Mouse fomily hos o 

new leoder: Monoger 

Mouse Cordless! PC 

Magozine soys, “... 

[the] light-beam 

tronsmission 

scheme is omoz- 

ingly occurote, ond the 

, ___ freedom it offords is 

wonderful.” Com- 

puter Grophics 

Todoy colls it 

“the hottest new 

mouse on the 

block.” You will 

be amazed ot 

how convenient it 

1s fo use. Manoger 

Mouse Cordless 

operotes up to 10 

hours on o single 

chorge, ond it works 

effectively within four feet 

of its receiver, which mounts 

conveniently on ony IBM PC or 
compotible. 


GOING 
THE DISTANCE 


In a 100-mile test pitting 
Monager Mouse ogainst its 
two leoding competitors, our 
exclusive trocking system de- 
sign went the distonce without 
ony maintenonce. Mouse “M” 
required disossembly ond 
cleoning ot 40 miles ond every 
five miles thereofter. Mouse 
“L” foiled before the five-mile 
mark. Complete test dato is 
ovailable from The Torrington 
Compony. 
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TORRINGTON 
Part of worldwide Ingersoll 
Numonics 
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= PC LAB NOTES: DOS COMMANDS @ CHRIS DeVONEY 


PUTTING OLD PROGRAMS 
IN NEW BOTTLES 


By understanding three DOS commands—ASSIGN, SUBST, and JOIN—you can bring older 
programs that don’ t recognize subdirectories or hard disks into the modern world. 


ou don’t have to sell today’s PC 

user on the value of hard disks. 

Not when many software pack- 
ages require nearly a dozen or more flop- 
pies just to hold their programs before in- 
stallation. And the tremendous speed 
advantage hard disks provide speaks for it- 
self—so loudly, indeed, that despite their 
vulnerability to disruptions, even faster 
RAMdisks are increasingly popular. 

Unfortunately, however, there are a 
number of ‘oldie but goodie’’ programs 
that don’t know about subdirectories. 
Even if you put them ona hard disk, you're 
stuck with running both the program and 
its files from the same directory. And 
when too many files clutter one directory, 
the speed advantage shrinks as the effort to 
find files grows. 

Even worse are the still-useful pro- 
grams that don’t know what a hard disk or 
a RAMdisk is. These programs insist on 
hitting the floppy disk for their files. Some 
graciously allow you to specify a disk 
drive—so long as it’s either A: or B:. 
Games and older utility programs are the 
worst offenders in this category. 

Painful as it is to have to use some of 
these older programs, however, too many 
PC users needlessly compound their mis- 
ery by failing to realize that DOS itself pro- 
vides some workable solutions. The DOS 
ASSIGN and SUBST commands let you 
trick your programs (and sometimes DOS 
itself) into using a different disk drive than 
the program thinks it is using. Another 
form of trickery is performed by the JOIN 
command, which magically tums two or 
more disks into one. JOIN is particularly 





useful when used in conjunction with 
““sweep’’ programs that automatically 
search subdirectories to find files. While 
these three commands are not the easiest to 
learn if you don’t use them regularly (you 
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DOS commands that teach old 
programs to use subdirectories. 
UTILITIES 

PRN2FILE catches hold of printer 
output and puts it in a file. 
ENVIRONMENTS 

Powerful video functions from OS/2 
without hardware trickery. 
POWER PROGRAMMING j 
Getting into arguments with C and | 
MASM as a matter of routine. 
SPREADSHEET CLINIC 

How to debug macros, and a bug thal 
hasn’t been exterminated from /-2-3. 
USER-TO-USER 

A utility that will clear out a 
subdirectory in one fell swoop. 
POWER USER 

Fast times on the dBASE strip; top- 
secret WordPerfect key combos. 
LANGUAGES 

Etch A Sketch graphics in BASIC; 255 
open files with Turbo Pascal. 

PC TUTOR 

Whether getting your head bounced 
very fast really does any damage. 
CONNECTIVITY CLINIC 

Keeping cabdrivers off the phone lines; 
checking out the latest video. 
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can trick yourself no less than your pro- 
gram!), once you’ve gone through this is- 
sue’s PC Lab Notes you'll find they can 
make many sticky situations manageable. 


FOOL FLOPPIES WITH ASSIGN 
The ASSIGN command reassigns (re- 
routes) all activity intended for one disk 
drive to another drive. ASSIGN was is- 
sued originally in DOS 2.0 and it was spe- 
cifically intended to handle programs 
whose whole world revolves around drives 
A: and B:. 

The syntax to establish an assignment is 


{d:)[path]ASSIGN d1=d2 


As an external command, ASSIGN must 
be loaded from the disk, hence the leading 
[d:][path] DOS may need to find AS- 
SIGN.COM. The first disk drive name, 
dl, is the disk drive that your program(s) 
would normally use. d2 is the name of the 
disk drive to be used in place of d/. For ex- 
ample, the command 


ASSIGN A=C 


reroutes any activity intended for drive A: 
to drive C:. While the command is active, 
any reading or writing of files for drive A: 
occurs on drive C: instead. Note that when 
entering the command you do not use co- 
lons after the disk drive names. ASSIGN 
objects to the colons. Indeed, under DOS 
2, ASSIGN also objected to spaces be- 
tween the drive letters and the equal sign. 
ASSIGN under DOS 3 is more forgiving 
and allows the spaces. 

To see just how ASSIGN works, put a 
diskette into floppy drive A:. Do a DIR 
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command, first on the floppy (DIR A:) and 
then on your hard disk (DIR C:). Then en- 
ter the ASSIGN command given above 
and try the same DIR commands again. 
You should see the directory for drive C: 
twice, and the floppy in drive A: won’t 
even stir. DOS and your programs now be- 
lieve the fixed disk C: actually is drive A:. 

You can reassign more than one disk 
drive at a time, provided you put all your 
reassignments on the same command line 
and use a space between assignment pairs. 
Thus, for example, to use C: instead of A: 
and B:, just enter 


ASSIGN A=C B=C 


Nor do your reassignments need to be to 
the same disk drive. If you have two hard 
disks and two floppy drives, you could use 
the command 


ASSIGN A=C B=D 


You could even reverse the assignments 
and send C: to A: or D: to B:, though in 
practical terms this type of assignment sel- 
dom makes sense. 

The reason you must put all assign- 
ments on the same command line is that 
successive ASSIGN commands supersede 
previous ones. If you ASSIGN A=C onone 
line and later ASSIGN B=C, DOS uses 
drive C: instead of B: but cancels the A=C 
directive. 

While ASSIGN is in effect, you can’t 
use the disk drive that has been rerouted. 
The activity for the drive is switched to the 
other drive. If you need to use the AS- 
SIGNed disk drive for any reason, you 
must cancel ASSIGN. To clear all assign- 
ments, just issue the ASSIGN command 
without using any drive names at all. 


FOR FUN AND PROFIT ASSIGN 
works well with game programs that use 
additional program or data files. Just copy 
all the files to a RAMdisk (usually drive 
E:), make the assignment (ASSIGN A=E, 
for example), and run the program. If you 
have an accounting program that knows 
only drives A: and B:, just copy all its files 
onto your hard disk (C:) 


ASSIGN A=C B=C 


and you'll have a faster-running account- 
ing program running on drive C:. 
In addition to having to remember to 
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cancel your ASSIGNments when you're 
| through with them, there are some inevita- 
| ble limits to the usefulness of ASSIGN. If 
you can’t get a directory of a diskette, or if 
you must boot from the diskette (frequent- 
ly the case with games), then you won’t be 
able to copy the files and ASSIGN can’t 
help you. Again, if you find a program still 
hitting drive A: occasionally, this is a sign 
that a copy-protection scheme or direct 
BIOS call is being used. These programs 
circumvent DOS, and in doing so they ren- 
der ASSIGN helpless. Occasionally you 
may find software that reacts so violently 
to being reassigned that your machine will 
lock up or display an exotic error message. 
The question to be answered in such cases 





= The question is this: 
If the software can’t 
even be run from a hard 
disk or RAMdisk with 
ASSIGN, is it really 
worth running at all? 


is this: If the software can't even be run 
from a hard or RAMdisk with ASSIGN, is 
it really worth running at all? 


MAKE DIRECTORIES INTO DISKS 
ASSIGN provides wholesale rerouting of 
one disk to the current directory of another 
disk. ASSIGN thus works best when a pro- 
gram fits in one subdirectory or on aRAM- 
| disk. For other cases, SUBST offers more 
flexibility and control. 

The SUBST command, introduced in 
DOS 3.1 lets a subdirectory masquerade as 
a disk drive. That is, SUBST lets you as- 
sign a disk drive letter (name) for an exist- 
ing disk drive and subdirectory. The re- 
sulting pseudodisk is used like any other 
disk drive. 

To establish the altemate (substitute) 
name, the command is 


(d:](path]suBsT di: d2:path 














The first disk drive name, d/;, is the letter | 


designation of any valid drive. It need not 
be the name of a drive that actually exists 
in your system: a ‘‘Iogical’’ drive letter is 
Just as good (and sometimes more conve- 
nient) as the name of a drive you physically 
have. The one proviso, however, is that if 
you want to use a drive name higher than 
E: (the highest that DOS normally allows), 
you must simply include a LASTDRIVE 
directive in your CONFIG.SYS file. (See 
the sidebar ‘‘The LASTDRIVE Direc- 
tive.”’) d2:path is a real disk drive (RAM- 
disks count as real) and path is the name of 
the subdirectory you want to treat as if it 
were an independent disk drive. After you 
have issued the SUBST command you will 
have two ways to access d2:path. You can 
still use its real drive and path name if you 
want, or you can instead use the altemate 
disk drive name, d/:. For example, to 
‘‘nickname’’ the subdirectory C:\BIN as 
drive E:, the command is 


SUBST E: C:\BIN 


Once the alternate name is established, the 
disk drive name E: is the shortcut name for 
the subdirectory C:\BIN. 

Assuming you have a subdirectory 
C\\BIN, if you take a directory of it and of 
E:, you'll find that the directory listings are 
the same. The only point in which they dif- 
fer is that DOS will report that one is the di- 
rectory of C:\BIN and the other is the di- 
rectory of drive E:, which is exactly what 
you wanted. 

SUBSTitutions remain in effect until 
canceled (or until you reboot), just as AS- 
SIGNments do. The two commands differ 
in the way you cancel them, however. En- 
tering ASSIGN with no assignments listed 
cancels all previous ASSIGNments you 
have made. Entering SUBST without any 
arguments does not cancel the command, 
but rather lets you know what current sub- 
Stitutions are in effect. Assuming the ex- 
ample above, entering 


SUBST 
will display the message 
E: => C:\BIN 
If any other substitutions are active, they 


will also be shown, one per line. If no sub- 
stitutions are active, the DOS prompt sim- 


ply reappears. 
To break a substitution, you use the /D 
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(disconnect) switch. The command is 
SUBST di: /D 


where d/: is the altcrnate drive name you 
used with the SUBST command. Thus, to 
disconnect E: from C:\BIN, use the fol- 
lowing command: 


SUBST E: /D 


Most SUBST commands are temporary: 
you usually canccl the SUBST command 
aftcr finishing the task that needed 
SUBST. The common practice is to recy- 
cle one or two standard *‘dummy’’ drive 
names. The casicst way to do this is to put 
the SUBST commands in the batch file 
that runs the program. For example, if 
C:\ACCOUNT\DATA, which holds a 


THE LASTDRIVE DIRECTIVE 


he LASTDRIVE directive was in- 

troduced in DOS 2, at the time the 
CONFIG.SYS file was added. LAST- 
DRIVE tells DOS the maximum number 
of logical disk drives to recognize as val- 
id for your system. You can have many 
more logically valid disk drives than you 
have real disk drives on your computer. 
Until DOS 3.1 LASTDRIVE had no 
conspicuous use. With the addition of the 
SUBST command, LASTDRIVE fills a 
real need. 

By default, DOS allows the use of 
five disk drive names, A: through E.. If 
you have one floppy and one hard disk, 
D: and E: are unused. If you have an ad- 
ditional hard disk or RAMdisks, these 
letters are taken. In order to get DOS to 
recognize as valid a disk drive letter be- 
yond E; you must use the LASTDRIVE 
directive. The line you add to your CON- 
FIG.SYS file is 


LASTDRIVE = d 


whcre d is the lettcr representing the last 
valid disk drive name you want for your 
system. Any letter up to Z is allowed, 
meaning you can have up to 26 *“disks”* 
on your computer. 

If you plan on using SUBST, having 
two to five “dummy” disk drives is prac- 
tical. The letter you give to LAST- 
DRIVE should be two to five letters 
higher than the last real disk drive (in- 
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program called APPS, is to be used as 
drive D:, the batch file might be | 


SUBST D: C:\ACCOUNT\DATA 
APPS 
SUBST D: 


/D 


When the batch file is run, the appropriate 
SUBST command is issued, the applica- 
tion program runs, then the disconnect 
command frees the letter D:. The batch file 
“‘remembers’’ the right commands. You 
simply run the right batch file. 





SUBST VERSUS ASSIGN SUBST has 
a number of advantages over ASSIGN. 
ASSIGN reroutes all activity from one 
disk to another. SUBST moves the activity 
for one disk to another disk and subdirec- 


cluding RAMdisks) on your computer. 
If you’re uncertain how many disk 
drives are currently being used by your 
computer, watch your screen after turn- 
ing the machine on or using Ctrl-Alt-Del. 
Look for any messages with a disk drive 
letter. For example, the DOS RAMdisk, 
VDISK, displays a message like 


VDISK Version 3.3 virtual disk E: 


This means that E: is the current highest 
disk drive. Remember the disk drive 
name. If you see more than one message, 
the last disk drive letter shown is the one 
to remember. If you don’t see this type of 
message, your highest disk drive is B: 
(no hard disk), C: (one hard disk), or D: 
(two hard disks). 

Add two additional letters to provide 
for potential SUBST drives. If you end 
up with E. or lower, you don’t need to 
add a LASTDRIVE directive. DOS has 
you covered already. If the letter is high- 
erthan E:, just add the line LASTDRI VE 
= d to the CONFIG.SYS file of your 
startup disk, substituting the drive letter 
determined in the last step for the d. 
Don’t bother adding a colon after the let- 
ter, LASTDRIVE doesn’t need it. 

Now reboot your system so the modi- 
fied CONFIG.SYS file will take effect, 
and DOS now has more logical names to 
use with the SUBST command. 
—Chris DeVoney 








tory. SUBST can establish a new logical 
(alternate) disk drive name; ASSIGN 
can’t. ASSIGN hides the reassigned disk 
drive. Use a real disk drive as the alternate 
name, and SUBST also hides the disk 
drive. However, if you use a logical drive 
name with SUBST, you can use the sub- 
directory by its normal name (disk drive 
and pathname) or by the new disk drive 
name you've given it. 

ASSIGN and SUBST handle directory 
structures differently. If you ASSIGN 
A=C, A:’s apparent root directory is the 
root directory of C:. There is no change in 
the directory structure. SUBST establishes 
a fresh directory system on the new disk. 
The real subdirectory becomes the root di- 
rectory of the new logical disk drive. 

This means that with SUBST you can 
shorten DOS pathnames and get around 
the 63-character pathname limit. Since 
DOS sees the SUBSTituted subdirectory 
as the root directory on the new disk, you 
eliminate having to type in long pathnames 
or, altematively, you can start creating a 
subdirectory structure on the SUBST drive 
that gives you (if you want it) an effective 
path length of up to 126 characters. 

The DOS manual says that SUBST is 
preferred to ASSIGN. My personal prefer- 
ence is to use the command that best fits 
the situation. If all files needed by the pro- 
gram fit within one directory or on the 
RAMdisk, ASSIGN is my choice. If I 
don’t want to hide a disk drive, or want to 
use more than one subdirectory, or use a 
short drive name rather than a long path- 


name, I prefer SUBST. SUBST works bet- | 


ter with programs that know hierarchical 
directories, ASSIGN with those that don’t. 


JOINING DISKS JOIN provides anoth- 
er DOS capability in Versions 3.1 and Jat- 
er. SUBST makes two or more disks from 
one, and JOIN is its complement. JOIN 
tums two real drives (which, again, may 
include RAMdisks) into one large **logi- 
cal’’ drive with a subdirectory. 
The syntax to establish a JOIN is 


[dz ]){path]JOIN di: d2:\directory 


where d/; is the name of the guest disk 
drive that will be added to another. The re- 
cipient or host drive is d2:, and directory is 
the name of the host subdirectory. 

There are several restrictions on the 


PC MAGAZINE ® DECEMBER 22, 1987 
331 








@ PC LAB NOTES 


PRODUCTIVITY 





PHYSICAL VERSUS LOGICAL DISK DRIVES 


| be understand the commands dis- 
cussed in this column, you must 
come to grips with the differences be- 
tween physical and logical disk drives. A 
physical disk drive can be touched. A 
logical disk drive acts like a disk drive, 
but it may be either another name for a 
disk drive or it may be only a part of a 
disk drive. 

Most computers today have one or 
two physical floppy disks and one physi- 
cal hard disk. The drives may be poked 
through the front panel of the machine or 
hidden by the same panel, but they exist 
as real physical objects. 

Logical disk drives are more difficult 
to understand because the disk drive may 
or may not be real. Logical disk drives 
are apparent disk drives. You can store 
files on the logical disk. You can read 
files from the logical disk. The logical 
disk is used like a physical disk drive. To 
DOS and ourselves, the logical drive 
looks like a real disk drive. 

In order to be able to use logical 
drives, however, somewhere in the com- 
puter there must be a physical item that is 
being called by the logical disk drive 
name. The physical item is usually a real 
disk drive. What this means is that the 
same real disk drive has different disk 
drive names. 

If you have a single floppy disk drive 
on your system, you’ve undoubtedly 
made use of a logical disk drive, though 
pethaps without realizing it. Remember 
when you first typed DIR B: on that sys- 
tem? When DOS told you to insert the 
diskette for drive B:, you naturally put 
the diskette in drive A:, the only disk slot 
you had. On single-floppy-disk systems, 
DOS establishes two logical disk drives 
(A: and B:) from the single physical disk 
drive. 

The ‘‘two-drive-in-one’’ concept 
helps copying files between diskettes. 
DOS interrupts and waits for us to 
change diskettes before starting the activ- 
ity for the ‘‘other’’ drive. Physically, you 
have one disk drive. Only our programs 
and our perception of dhe disk drive are 





changed. For our purposes, we now have 
two disk drives. 

Another “‘two-drive-in-one"’ trick is 
used with hard disks that hold more than 
32 megabytes. DOS can’t cope with 
more than 32MB disk drives without per- 
forming a bit of chicanery. The single 
physical disk must be partitioned (subdi- 
vided) into several smaller disk drives. 
Each partition gets a logical disk drive 
name. The 40MB disk drive of the PS/2 
can be broken into two disk drives. Onc 
partition can be 32MB and the second 
partition 8MB, or two equal-sized parti- 
tions of 20MB each can be used. DOS 
3.3 sees each partition as a separate disk 
drive, usually drives C: and D:. Same 





a When you partition a 
hard disk, you create 
logical *‘walls”’ that 
separate a single hard 
disk into several disk 
drives. 


hard disk, just several different names. 

There is a subtle difference between 
these two examples. The different logical 
names for the floppy disk drive refer to 
the same physical drive. A: and B: are the 
same real disk drive. You might change 
the diskette when using the ‘‘other’’ flop- 
py disk drive, but you use the whole disk- 
ette that is in the disk drive. Change dis- 
kettes and you get different files. Don’t 
change diskettes and you get the same 
files. 

The different logical names for the 
hard disk refer to different physical areas 
on the hard disk. When you partition a 
hard disk, you create logical ‘‘walls”’ 
that separate a single hard disk into sever- 
al disk drives. The eanne disk drive elec- 


tronics and recording heads store the in- 
formation on the entire hard disk. But the 
area on the hard disk for drive C: is differ- 
ent than the area for drive D:. You cannot 
get the information ‘‘stored”” for drive C: 
using D., nor can D: access the informa- 
tion *‘stored’* on drive C:. 

For the floppy disk, two names can 
mean the same diskette and the same 
files. For hard disk partitions, the two 
names always mean different areas on 
the disk and different files. 

However, we can establish and use 
additional names for the same disk drive. 
We can also establish and use additional 
drive names for a portion of a disk. You 
create a logical disk drive name. To DOS 
and ourselves, the logical disk drive is 
just another disk drive. However, the 
disk drive is only a subdirectory of anoth- 
er disk. This is the purpose of the SUBST 
command. DOS is casual about logical 
disk drive names. The result is that we 
can control the additional logical names 
for any disk, or use a disk drive name for 
| any subdirectory of a disk. 

RAMadisks, which fall into the nebu- 
lous category of semireal physical disks, 
should be mentioned. RAMdisks are 
‘‘apparent”’ disks that use RAM as if the 
RAM were a real disk drive. The RAM 
physically exists; we just use the RAM 
like a disk drive. Since the files written to 
the RAMdisk physically reside in the 
memory chips which make up the RAM- 
disk, for this discussion RAMdisks are 
classified as real disks whose only oddity 
is the fact that they get erased when you 
tum the power off. 

Thus, all logical disk drives are con- 
nected to a physical device. The device 
can be areal floppy disk, a real hard disk, 
a partition of a hard disk, a subdirectory 
of a disk, or RAM. DOS controls some 
logical names, such as B: on the single- 
floppy computer or D: for a *‘second”’ 
hard disk. However, other logical names 
are under our control. Logical disk drives 
give us a convenient way to use our disks 
and RAM in awkward situations. 
| —A his DeVoney 
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Create dBASE’ Reports in Half the Time, 


Without Programming, or Your Money Back! 





“The [time] savings we gained with R&R were remarkable.” InfoWorld, 5/25/87 





“The consummate dBASE report writer.” 


“. .. a powerful tool that’s executed beautifully... .” 


“Constructing a report layout with R&R is easy and quick. .. .” 


A proven timesaver. 

R&R users say they can create 
reports in half the time or /ess, com- 
pared with programming in dBASE. 
So can you. 


More flexibility than youll ever need. 

Relate and report from up to 10 files 
at once using one-to-one and one-to 
many relations. Place free-form text 
and fields anywhere. Calculate new 
fields using more than 70 functions. 

Eight sort levels. Eight levels of record 
grouping. Page and group headers and 
footers. Totals, subtotals. Memo field 
support including query. Use bold, 
underline, italics, combinations, and 
different fonts. Hundreds of other 
features. 





The ease of use for fast results. 

Lotus®-like commands. Plain English 
query. Automatic trim. Standard field 
formats such as currency, commas, 
and word-wrap. 


“On S.2S8" diskettes. With 5.25° AND 3S” 
diskettes, $165 for R&A and $55 for Module 


SIMPLE 
REPORTS 


But what you really want is results. 
Fast. And R&R quickly delivers reports 
like those shown here. Complex 
reports such as multi-page invoices. 
Simple reports such as employee list- 
ings. (Actually the “simpie report” 
shown here 1s not so simple without 
R&R.) Even form letters are just reports 
created with R&R's relational merge 
feature. 

Relate and Report, then rest and relax 
—with R&R. 


Only $149!* 


Satisfaction guaranteed. 

Try R&R. If you aren't satisfied for 
any reason, return it within 30 days 
for a full refund (if purchased directly 
from Concentric or a Concentric 
Authorized Reseller). 










PC World, 3/87 
PC Magazine, 1/13/87 
Business Software, 2/87 








FORM 
LETTERS 
For the name of your nearest dealer, 
or to order, call: 


800-325-9035 


In Mass., call 617-366-1122. 


Major credit cards, checks, COD, 
and POs (from major corporations 
and institutions) accepted. Add $3 
shipping, $2 if COD, 5% tax in Mass 

R&R works with dBASE IlI*, 

1 PLUS®, Quicksilver™, and other 
dBASE-file-compatible products. 
Clipper™ and FoxBASE+™ Module 
$49.95° additional. Runtime included 
with unlimited use license. 

Another timesaving tool from the 
authors of 1-2-3® Report Writer™. 


Concentric Data Systems, Inc. 
18 Lyman Street, PO Box 4063 
Westboro, MA 01581-4063 
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R&R Ralational Report Writer by Concentric Data Systams. Inc 
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* by Fox Software Clipper by Nantucket Corporation 
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host directory. First, it must be a ‘level | 


one’ subdirectory, which means that it is 
directly under (*‘owned by**) the root di- 
rectory. Second, it must be empty: no files 
and no other subdirectories exeept the **.”’ 
and *’..”* entries are allowed in it when 
JOIN takes effect. Third, the host subdir- 
ectory can't be either the current dircetory 
or the root directory. After the JOIN, how- 
ever, the host directory ean be made the 
eurrent directory. 

Given these restrictions, fortunately, 
directory may be a nonexistent subdirec- 
tory ut the time you enter JOIN. JOIN ere- 
ates a puth if the subdirectory does not ex- 
ist. Note, however, that JOIN does not 
remove the subdirectory after you later dis- 
connect the joining. If you wish to delete 
the subdireetory after JOIN has been can- 
eeled, you must use the RMDIR com- 
mand. 

To see how JOIN works, put a diskette 
into drive A: and move to the root directory 
of your hard disk (C:). Take a DIR of the 
floppy disk and then of the fixed disk. 
Then type the command 


JOIN A: C:\ADRIVE 


Drive A: is now joined to drive C: through 
the (newly created) ADRIVE subdirec- 
tory. To see the effects of the JOIN, enter 
the following DIR commands: 


DIR 
DIR ADRIVE 
DIR A: 


The first listing will show the root directo- 
ry of your fixed disk, and you’ ll see that a 
new subdireetory ealled ADRIVE has 
been added. The second listing shows the 
files on the diskette. Notice that the ‘‘dis- 
played”’ directory, aecording to DIR, is 
C:\ADRIVE. This is how DOS now views 
drive A:, namely, as a subdirectory of 
C:. The last DIR should produce an Invalid 
drive specification error. While the guest 
drive is part of a JOIN command, you 
ean't aeeess the drive by its normal 
name. You must use its new subdirectory 
name. 

The JOINed disk drive is logieally’* a 
part of the host’s direetory structure (see 
the diagram "'JOIN: Before and After’). 
The directory tree of A: is unplugged at the 
root and transplanted into \ADRIVE. Sub- 
directories of A:\ are now subdireetories of 
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C:\ADRIVE. For example, if the diskette 
had a subdirectory ealled COMS, the only 
way to get its directory listing would now 
be with the command 


DIR ADRIVE\COMS 
You must use the pathname. While the 





a While the guest drive is 
part of a JOIN command, 
you can’t access the drive 
by its normal name. You 
must use its new 
subdirectory name. 


JOIN is in effeet, A: has disappeared. 

Like SUBST, JOIN ean show the eur- 
rent joinings of disks. Simply type the 
JOIN eommand without arguments. If you 
type JOIN after joining A: to C:, you 
should see 


A: => C:\ADRIVE 


If no joins are active, nothing is displayed 
and the DOS prompt reappears. 


JOIN: Before and After 


Directory structure before JOIN command 
A: 
\(root) 


WORDS 
Direetory strueture after JOIN command 


JOIN A: C:\ADRIVE 
A: 


BIN 





Cc: 
\ (root) 


BIN 


To disconnect a joining, the /D switch 
is used. The syntax is identical to that for 
SUBST: 


JOIN di: /D 


where d/; is the letter name of the guest 
disk drive. JOIN breaks the connection be- 
tween the host and guest disk drives. The 
guest disk drive ean be used normally. To 
break the joining of A: from C:, use the 
command 


JOIN A: /D 


The most popular use for JOIN is to eon- 
nect a RAMdisk to a hard disk. You ean 
also JOIN a floppy disk to a hard disk. 
Some ‘'sweep’’ programs automatically 
search subdirectories for files. Joining a 
RAM or floppy disk to a hard disk allows 
the programs to automatically find and use 
the files on the other disks. In terms of my 
own work, while | find ample use for AS- 
SIGN and SUBST, I rarely have an appli- 
eation that requires the JOIN eommand. 


A FEW PRECAUTIONS When you use 
ASSIGN, SUBST, or JOIN, DOS alters 
its view of real and semireal disks. You 
might use logieal drive names to access the 
disks, but of course the real action takes 
place on real and semireal disks. Forget- 
ting the difference ean lead to surprises. 
For these reasons, some DOS commands 


ACCOUNTS 


a 


ACCOUNTS ADRIVE 


AN 
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THE HARD DRIVE SPECIALISTS 





ATDRIVES: Our AT drives come with data cable, 
mounting slides and manual for quick installation. 





Regular AT: 
PCKITS: Our kits come complete with a hard drive, con- 20MBMiniScribe, 55ms..........0sceccceccecceces $249 
troller card, mounting hardware, cables, software, and illustrated 20MBSeagate, 65ms..........eccseceee8 Siemens $249 
manual. 40MB Seagate, 30mS ........cccc cece secccccccecs $479 
MRR NGnSerbe, SWS... << .cececcscesescuss $279 High Capacity /High Performance: 





FOR YOUR PC/XT OR COMPATIBLE 
The new MiniScribe 3650: 40 megabytes of 
fast-access (61ms) storage space at a fraction 
of the cost of two 20MB drives. 

The Kit Includes: 

© MiniScribe Model 3650 hard drive 

¢ Installation manual 

¢ Hard drive controller and cables 

® Lifetime Backup Utilities 


40MB MiniScribe, 61ms..........eee00- $399 
~_s 
P= 
fn a 
la Austin, TX. 78759 
S National Sales Staff: 
ae 
—— 
= 


Lifetime Memory Products 
12611 Research Blvd. #400 


1-800-622-8001 Outside Texas 
1-512-335-8394 Inside Texas 
1-512-335-7598 Technical Support 


SCRIBECARDS: 
The ScribeCards by MiniScribe 
are shock mounted, fast-access- 
time hard drives mounted on a 
controller card. 


Scribe 20MB, 68ms........ $369 
Scribe 30MB, 68ms........ $389 
BACKUP SOLUTIONS: 


20MB Internal Tallgrass. . . $389 
60MB Internal Wangtek. . . $749 
60MB External........... $827 


CONTROLLER CARDS: 


PC/XT Floppy/Hard Disk... $89 


PCHard Disk........0008 $79 
oo S159 


AT Floppy/Hard Disk. . 











FOR YOUR AT 
OR COMPATIBLE 
Introducing the Seagate $T251-1: 
40 megabytes and 30ms access 
time at an incredible price. 
Features half-height, 5.25-inch 
size. 


The Kit Includes: 

© Seagate Model ST251-1 hard 
drive 

¢ Installation manual 

@ Cables 

© Lifetime Backup Utilities and 
manual 


40MB Seagate, 30ms....... $479 
LIFETIME BACKUP 
UTILITIES 


Free with every Lifetime 
hard drive. Easy to use 
reliable and fast! Lifetime 
is a utility program for 
backing up, comparing, 
and restoring files between 
your hard disk and floppy 
disk drive. 
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T° show how SUBST can work with 
programs that cannot switch directo- 
ries, I'll use WordStar, Version 3.3, as 
anexample. WordStar 3 is typical of pro- 
grams that have additional files that must 
be kept in the current directory. 

The methods shown here can be ap- 
plied to any program that: (1) is ignorant 
of subdirectories, (2) can use any disk 
drive and, (3) can be run from any disk 
drive. The third part means there must be 
an installation program to tell the pro- 
gram which disk drive holds the auxiliary 
files. WordStar 3 qualifies on three 
counts. (WordStar 4 knows about hicrar- 
chical directories and doesn’t need this 
SUBST trickery. ) 

I'll present two basic procedures. The 
first procedure uses SUBST to make disk 
drives from the subdirectories that hold 
our documents. We run from the directo- 
ry holding WordStar and edit documents 
anywhere. The second procedure uses 
SUBST to establish a dummy disk drive 
for WordStar, We can edit documents in 
our current directory by running Word- 
Star from anywhere. 

For these examples, we'll make sev- 
eral assumptions. We'll establish sepa- 


as directories for letters, contracts, 
memos, and articles. The subdirectories 
are owned by C:'\WORDS. WordStar 
normally runs from C: (you’ve used 
WINSTALL for this) and the WordStar 
program files have been copied to 
C:AWORDS\WS. The layout of the sub- 
directories for the documents is illustrat- 
ed in the diagram **Word Processing 








rate directories for our documents, such | 





LETTERS CONTRACT MEMOS ARTICLES 
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USING SUBST WITH WORDSTAR 


Subdirectories.’* The last assumption is 
that the LASTDRIVE command was 
given so that the disk drive name F: is 
valid. (See the sidebar ‘*The LAST- 
DRIVE Directive.”*) 


METHOD ONE With our first proce- 
dure, we run from the WordStar directo- 
ry and can cdit files in any directory. The 
trick involves using SUBST to fool 
WordStar into thinking the subdirectory 
is drive F:. 

For example, we wish to edit a file in 
the LETTERS subdirectory. The steps 
are (1) move to the WordStar directory. 
(2) issue SUBST to make LETTERS log- 
ical disk drive F:, (3) make F: our current 
disk drive, (4) run WordStar, (5) switch 
back to C:, and (6) break the substitution. 
The commands, which are perfect for a 
batch file, are 


cD ¢:\woRDS\ws 

SUBST F: ¢:\WORDS\LETTERS 
F: 

c:ws 

Cz 

SUBST F: /D 


The lines in the batch file follow the 
Steps above. We change to the WordStar 
directory. SUBST is used to make the 
dummy disk drive F: from the LETTERS 
subdirectory. We switch to F:. I use this 
procedure so | don’t have to give a disk 
drive name for every document | want to 
edit. Then we run WordStar. 

Aftcr we cxit WordStar, the rest of the 
batch file is executed. We switch back to 
C:, then free up (disconnect) F: so the 


Word Processing Subdirectories 


WORDS 


ws 


A sample directory structure for WordStar, Version 3.3, and documents. 





dummy drive letter can be used again. 

| You could have a separate batch file 
| for each document subdirectory, such as 
| LETTERS.BAT, CONTRACT. BAT, 
MEMOS.BAT, and ARTICLES.BAT. 
You simply edit the second line of the 
batch file and change the subdirectory 
name. For example, the second line in 
the MEMOS BAT file would be 


SUBST F: C:\WORDS\MEMOS 


If you put these batch files in a subdirec- 
tory given to the PATH command, you 
can run them from any disk or subdirec- 
tory. If you added any subdirectory for 
documents, add a new batch file making 
the change in the second line. 

An altemative approach to the same 
procedure is to combine these batch files 





= SUBST can work with 
programs that cannot 
switch directories, suchas 
WordStar, Version 3.3. 





into one. The listing for the appropriate 
batch file is presented in Figure A. Put 
this batch file ina PATHed directory. To 
run WordStar, you simply type WS fol- 
lowed by the subdirectory holding the 
files you wish to edit. For example, to 
edit documents in the MEMOS subdirec- 
tory, the command would be 


WS MEMOS 


| The batch file does the hard work of 
| switching disks and directories, issuing 
«the right SUBST command, and doing 
the cleanup work after leaving WordStar. 
When adding new document subdir- 
ectories or deleting old subdirectories, 
change the names in the FOR. . IN. . DO 
Statement in the third line. Notice I've 
used upper- and lowercase names. The 
reason is that DOS is very literal with its 
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echo off 
if %1. == . goto mistakel 
for t%d in (LETTERS, 


article) do if %%d == %1 goto hit 
goto miatake2 

shit 

ed ce: \words\wa 

aubat f: ¢:\worda\%1 

fs 


ws 
aubat f: /d 


Cc: 
goto end 
smistakel 


echo I could not find a document type. 
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lettera, CONTRACT, contract, MEMOS, memoa, ARTICLES, 


echo Pleaae try again apecifying which document type we wish to edit. 


goto end 
smistake2 


echo I do not have a document type of %1. 
echo Please try again apecifying one of theae document types: 
echo LETTERS CONTRACT MEMOS ARTICLES 


rend 


Figure A: Listing of WS.BAT. 


gram, WINSTALL, makes this task fair- 


IF test. If 1 used only uppercase names 
and the user typed a lowercase name, the 
test would fail. The third line may be dif- 
ficult to maintain, but the user won't 
want to punch your keys out if his Shift 
key was wrong. 

The all-in-one batch file approach is 
more disk efficient (less wasted disk 
space) than using separate batch files. 
However, big batch files are slow. Given 
a choice, | prefer the separate batch file 
approach. The small batch files are easier 
to maintain and run quicker. 


METHOD TWO The method | prefer 
is to make WordStar use the directory 
that holds WordStar. | trick WordStar 
into thinking it should run from drive F:. 
I then can move to any subdirectory and 
call up WordStar. To use this method, 
you must use WINSTALL to change 
WordStar. Also, you cannot use Word- 
Star without giving a SUBST command 
beforehand. While this method has more 
“brute force’* than the first, the result is 
actually simpler to use than the previous 
batch file approaches. 

The real trick is telling WordStar that 
F. is its system disk. The system disk is 
where WordStar searches for its auxiliary 
files. The WordStar installation pro- 








ly painless. 

First, run WINSTALL. You'll wade 
through several screens. Answer the 
questions that lead to the first main 
menu—the one that mentions terminals, 
printers, and ‘‘Menu of WordStar Fea- 
tures,”’ option E. Choose option E. 

When the menu of WordStar features 
appears, choose option R, to change the 
“System disk drive.’* WordStar presents 
the current choice, then asks you to type 
C if you wish to change this value. Type 
467% 

Now WordStar wants a number for a 
disk drive. A: is 1, B: is 2, C: is 3, and so 
on. Drive F: is number 6. Type 6. Type 
X:to go back to the main menu and type 
X again to exit the main menu. When 
WordStar presents the options to get out, 
try again, or save the changes, type A to 
save the changes. WordStar is now al- 
tered to use F: for its files. 

The next step is to use the SUBST 
command to make the subdirectory that 
WordStar is using into a disk drive. The 
command is 


SUBST F: C:\worDs\ws 


When WordStar looks for its files on F:, 
the system disk, DOS tricks WordStar 








into using C:'\WORDS\WS. WordStar 
remains fooled and finds its files. 

If you use SUBST only with Word- 
Star, you can use the batch file shown in 
Figure B. Put this batch file ina PATHed 
directory. Then, to use WordStar, move 
to the directory holding the documents 
you want to edit and issue the command 


ws filename.ext 


where filename.ext is the name of the 
document you want to edit. The batch 
file passes this name to WordStar. If you 
give a filename on the command line 
when running WordStar, WordStar skips 
the main menu and immediately enters 
the editing mode. If you don’t give the 
filename, WordStar slips into the main 
menu. 

When WordStar exits, the batch file 
continues. F. gets disconnected from 
C\WORDS\WS. This allows F: to be 
used again by another SUBST com- 
mand. 

If you use WordStar frequently or use 
SUBST with more than one program, 


SUBST F: C:\worDs\ws 


c:\worDs\Ws %1 





SUBST F: /D 


Figure B: Listing of WS.BAT using an 
“altered’’ WordStar. 


you should make SUBST a permanent 
part of your setup. Put the LASTDRIVE 
directive in your CONFIG. SYS file to 
give three or five dummy disk drive let- 
ters. Install the highest logical drive 
name in WordStar and use the same drive 
letter in your SUBST command. For ex- 
ample, if J is the highest drive name, in- 
stall J into WordStar (drive number 10 
for WINSTALL) and put the command 


SUBST J: C:\worDS\ws 


in your AUTOEXEC. BAT file. When 
the computer is started, the SUBST com- 
mand is activated and WordStar can be 
run from any disk drive. 

—Chris DeVoney 
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CAGES 


PC-FullBak is EASY! 

Unlike the “Fast Cat,” there is no need to 
first install the program to your hard disk! 
Run it from the floppy, if you wish. It 
doesn't have the old “Fast Cat” habit of 
taking you 18 to 20 diskettes deep into 
the backup set only to dump you back 
into DOS without warning! Most impor- 





FULLBAK 
THE CAT 
AT 13 THE PRICE 


choose to issue your orders from the 
command line or batch file. 


PC-FullBak is THOROUGH! 
PC-FullBak allows you to back up, com- 
pare, or restore an entire hard drive with 
or without sub-directories, a single sub- 
directory, or an individual file. You may 
even append new files to the end of your 










tantly, PC-FullBak doesn't have a tendency 
to corrupt dBase files! 


PC-FullBak is FAAASSSSTIT! 
PC-FullBak is not sensitive to your CPU's 
speed! Run it at 12 or 16 MHZ! We adjust 
the program to run at the optimum speed. 
PC-FullBak és the fastest backup utility 
on the market! So fast, you can use it to 
“defrag” your hard disk without the inher- 
ent problem of lost clusters or cross- 
linked files! 


PC-FullBak is SIMPLE! 


Use the light-bar menu interface or 





backup set. 


pocketbook? 


mended.” —PC Week 


PC-FullBak is INEXPENSIVE! 


From the people who gave you Path- 
Minder and Safety Net you would expect 
value. How does $59.95* strike your 


PC-FullBak passes the TESTS 
“PC Week tests disclosed that PC-FullBak 
is 12% faster than Fastback. A real time 
saver, PC-FullBak is heartily recom- 
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PathMinder 4.0 



















Got that? Faster than the “Fast Cat” at one 
third the price. Isn't it about time that 
you made the switch to the program that 
caged the Fast Cat? 


$59.95 & 


*+ $5.00 S&H 








CQWESTLAKE DATA 


(512)328—- 1041 /P.0. BOX U711/AUSTIN, TX 78767 
*PS2 b a irademark of IBM 


The Ultimate Hard Disk Environment for the IBM PC and Compatibles. 


Directory Management and File Security 

* Powerful File Manipulation—Erase, Copy, Mave, Kill, 
Print, Hide and Reveal single or multiple files in 
multiple directories. . . Find a file anywhere on your 
disk. 

* File security—Encrypt/Decrypt single or multiple files 
» .. Set Read Only Actributes co insure file integrity . . . 
Set Archive Attribute when backing up files... Lock 
users into the Applications Menu and out of sensitive 
areas. 















Efficient Applications Management 

* Customized Applications Menu—100 application 
programs can be preset and accessed using only a few 
keystrokes. 

* Any program can be run from PathMinder™ with a single 
keystroke. 

* When running any program, PathMinder™ uses only 4K 
of RAM! 

* Supports EMS/EEMS memory! 


Extended Text Management 

* Single key access to a Full Screen Texe Editor with 
centering, word wrap, auto-indent, full block 
manipulanons, extensive formatting capabilities, 
and prince utility. 






P.O. BOX 1711 AUSTIN, TX 78767 (512) 328-1041 


System Log 

* PathMinder™ will track individual usage through 9 
business accounts and one personal account, listing 
detailed summaries and reports. 


And More 

* Display your disk’s ENTIRE directory structure in outline 
or tree format. 

* Lightning-fast performance as PathMinder™ is 100% 
Assembly Language. 

* NOT COPY PROTECTED. 

PC Magazine Technical Excellence Award, 

1986 Nominee. 

PathMinder™ is “a sophisticated disk manager, 

a nearly indispensable wol for hard-disk users 

. . . LP use at constantly, and can no longer 

imagine trying to run a large-capacity hard disk 

without it.” Jim Seymour, PC WEEK 

$69.95 STD VERSION 

$79.95 PASSWORD VERSION 


(plus $5 S&H) 
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should be used with caution, and some 
should be avoided altogether with drives | 
that are part of an ASSIGN, SUBST, or | 
JOIN command. In most cases, DOS stops 
you from shooting yourself in the foot, but 
not always. 

The following DOS commands should 
not be used on the disk drives involved in 
an ASSIGN, SUBST, or JOIN command: 


DISKCOPY FORMAT 
DISKCOMP BACKUP 
FDISK RESTORE 


Most of these commands immediately 
issue an error message when used with an 
ASSIGNed, SUBSTituted, or JOINed 
drive. The reason is that you may inadver- 
tently operate on a drive that is different 
than the one you specified. This is danger- 
ous with DISKCOPY, FDISK, and FOR- 
MAT, which will destroy information you 
had no intention of losing. I know, indeed, 
of one case where a clone-user had issued 
an ASSIGN command to redirect the flop- 
py to the hard disk. He later tried to format 
the floppy disk. The hard disk was format- 
ted instead. This happened with a version 
of DOS 2. I don't know of any case where 
DOS 3 acted this way, but I emphatically 
don’t wish to find out the hard way. 

DIR and CHKDSK commands may 
give misleading responses or may not 
work at all. DIR lists the files on the as- 
signed-to disk drive, not those of the as- 
signed drive. You can’t get a DIR from the 
ASSIGNed drive until you cancel AS- 
SIGN. 

You can use DIR on a SUBSTituted 
disk. DIR displays a proper list of files. 
The drive and directory name given re- 
flects the rerouting. However, the volume 
label is from the real disk drive. 

You can use DIR directly on the guest 
drive in a JOIN command, but not by its 
real drive name. To get that directory list- 
ing, either break the JOIN first or give DIR 
the new subdirectory name. Note that DIR 
reports the proper statistics for displayed | 
files, but the free disk space shown is for 
the host disk drive only. 

CHKDSK refuses to work on the re- 
routed disk drive in the ASSIGN or JOIN 
command. CHKDSK won’t work on a 
SUBS Tituted disk drive (which is actually 
a directory). To use CHKDSK on the sub- 
directory, use the real subdirectory name 
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and not the alternate drive name. 

CHKDSK processes the host disk drive 
of a JOIN command, but skips the guest 
“‘disk.’’ Like DIR, CHKDSK shows the 
free disk space on the ‘‘real”’ disk drive 
only. To find the real free space for the oth- 
er drive, break the SUBST or JOIN. 

DOS can’t stop you from shooting 
yourself in the foot with LABEL, CHDIR, 
MKDIR, or RMDIR. Although you speci- 
fy one disk drive, DOS actually uses an- 





= I know of one clone user 
who issued an ASSIGN 
command to redirect the 
floppy to the hard disk. 
He later tried to format 
the floppy. The hard disk 


was formatted instead. 


other disk drive. For example, if you use 
LABEL on an ASSIGNed, SUBSTituted, 
or JOINed disk drive, it’s the ‘‘real’’ disk 
drive that gets labeled. The directories you 
change, create, and remove are on the 
physical disk drive involved in the rerout- 
ing. Keep in mind what disk is actually be- 
ing affected by these commands. 

As a good rule of thumb, be sure that 
you don’t end up hiding your ‘‘work- 
horse”’ drive. If you do, DOS will not be 
able to find programs along the PATH or 
data files inthe APPEND (DOS 3.3) direc- 
tories. For example, suppose that drive C: 
is the drive holding DOS and your applica- 
tion programs. Using the command 


SUBST C: D:\TEST 


reroutes the activity for C: to D:\TEST. 
When DOS attempts to find any programs, 
it is rerouted. But D:\TEST probably does 
not have an identical set of subdirectories 
nor does it have the programs of C:. The 
result is you will not be able to find or run 
most programs. You won’t be able to can- 
cel the SUBST command without a floppy 
disk-based copy of DOS. The SUBST 





command is also hidden with the rest of the 
programs on C:. The same caveat applies 
to the ASSIGN command. 

Redirecting BACKUP, DISKCOMP, 
and RESTORE can be annoying or even 
frustrating. DISKCOMP is usually used 
with DISKCOPY. You must break any re- 
direction of the floppy disk before using 
DISKCOPY. Losing the ability to DISK- 
COMP an ASSIGNed or JOINed drive is 
no problem. However, using BACKUP 
and RESTORE while JOIN is in effect can 
produce problems. BACKUP follows the 
logical structure of the disk, which in- 
cludes the JOINed disk. Thus, you back up 
more files than you wish. The real problem 
comes when you run RESTORE, which 
attempts to restore files where the logical 
disks or directories no longer exist. The re- 
sult is seldom desirable. 

One final caution concerns PRINT. 
Like a number of programs (especially 
those with copy protection), PRINT has an 
allergic reaction to ASSIGN. You can’t 
use the two together. Be careful when 
SUBSTituting and JOINing a disk with 
PRINT. PRINT may not be able to find the 
files to send to the printer. 

If you need to use any of these DOS 
commands, first break the assignment, 
joining, or substitution. Then run the com- 
mands. This practice prevents frustration. 

Finally, do not mix the ASSIGN, 
SUBST, and JOIN commands so that you 
reroute rerouting. You can JOIN a disk 
drive, perform a SUBSTitution on the 
JOINed directory, and then use ASSIGN 
to direct the whole thing to a different disk 
drive. DOS happily reroutes the disk activ- 
ity. But where the rerouted activity ulti- 
mately goes may be difficult for you to de- 
termine. 


IN SUM ASSIGN, SUBST, and JOIN 
are powerful advanced commands. They 
can be difficult to learn and, as the warn- 
ings above have shown, their use is subject 
to several pitfalls. However, properly 
used, these commands can help prolong 
the life of useful, if old, programs by 
bridging the gap to the modem world of 
hard disks and RAMdisks. Pu 
Chris DeVoney is an Indianapolis-based 
writer and author of five computer books 
including Using PC-DOS. 
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DISCOVER ADVANCED REVELATION" | 


Simply, truly the mast eiegant PC-based DBMS 
and applicatian building tool ever created. For 
the navice user and serious applicatian develaper 
alike. Mare than just anather DBMS, Advanced 
Reveiatianis. . . 

The complete application enviranment with 
all the tools you need to build PC based applications 
far bath single user and netwark systems. 

Evaiuate Advanced 

@ Revelation and yau will discaver: 
® An Application Processor™ that 
lets yau build screens, menus, 
and windows without generating 
ar modifying source code. 

¢ A comprehensive centralized 
data dictianary that 
y describes all field 
7 attributes, capturing 
k all the intelligence 

af the system. 









Advanced Revelation Appiication Processor and Cosmos are trademarks of Cosmos, inc. 


The other companies mentioned own numerous Reg Trademarks. 
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* Ahigh ievel programming language with hundreds 
af database, string and array handling functians. 

® A powerful database manager with remarkable 
efficiency--each recard is a three dimensiana! 
varlabie length dynamic array. 

« Advanced networking capabilities, providing 
true single recard locking. 

Discaver Advanced Revelatian: the anly PC 
database appilcatian environment with power 
ta handle high perfarmance appiicatians such 
as payroli/persannel, Insurance, banking 
manufacturing/MRP and more. Bulit an Revelatian, 
a deveiapment system that mare than 60,000 
users have depended on since 1982. 

Discaver Why Advanced Revelatian begins 
where GOBASE Ii! Plus, R: BASE System V and ather 
data base managers end. For ali the facts 
cail 1-800-327-0216. 


COSMOS" 


A subsidiary af Revelatian Technologies, Inc. 
Cosmos, Inc. ¢ 3633 136th Place, SE * Bellevue, WA 98006 


206-643-9898 FAX: 206-643-7609 
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CAPTURING YOUR 


PRINTER OUTPUT 


PRN2FILE lets you capture the printer output from programs and such DOS commands as 
Ctrl-PrtSc and Shift-PrtSc into a file you can edit with your word processor. 


hile there’s no substitute for the 
WV hard-copy printout you can put 
on the boss’s desk, there are 
times when you'd like to print to a file in- 
stead. If you have an important letter ready 
to go but the office laser printer is attached 
to another machine, the sensible thing 
would be to spool your document onto 
disk, then take it over to the other machine 
and print it later. Although some of the 
more sophisticated word processors allow 
you to redirect printer output to a file, most 
don’t. 

Again, while the DOS Ctrl-PrtSc com- 
mand lets you echo your output to a print- 
er, and Shift-PrtSc does the same for a 
screenful, neither of these lets you save 
that printer output to a file that you can edit 
with your word processor before printing. 

That’s exactly what PRN2FILE does. 
PRN2FILE is a resident program that lets 
you redirect printer output to a file of your 
choice. The most logical way to load it is 
through your AUTOEXEC.BAT file; in 
any event, it should be installed before any 
other print utilities, such as the DOS 
MODE command or a print spooler. The 
complete syntax is 


PRNGFILE [d:|{path] filename [/Pn] [/Bn[ [/U] 


You specify the filename to which you 
want your printer output redirected. If you 
omit the drive and path, the current drive 
and directory will be used. Successive 
“*print’’ tasks will be appended to the same 
file unless you choose to change the file- 
name. You can change it, or disable redi- 
rection entirely, simply by running 
PRN2FILE again. Each successive time, 

















the current target file for redirection is dis- 
played. To deactivate redirection, just 
omit the filename completely. Your print- 
er can then be used normally. When redi- 
rection is turned off, the filename PRN is 
shown, indicating that the real printer is 
being used. 

Three optional parameters are used to 
indicate the printer number (/Pn), to speci- 
fy the buffer size (/Bn) in kilobytes, and to 
uninstall (/U) the program. These optional 
switches may be entered in any order, but 
you must use single spaces and not any of 
the other common delimiters (commas, et 
al.) to separate the options. 

The /P parameter is used to indicate the 
number of the printer you want redirected. 
You may specify a value from | to 3. In 
most cases, the default value of 1 (DOS 
uses LPT] exclusively) should suffice. If 
you have multiple printers, however, you 
can specify which one you would like to 
have redirected and then use the other nor- 





= You can even use 
PRN2FILE to redirect 
printer output to a 
fictitious printer, by 
specifying /P2 when you 
have only one printer. 





mally. You can even use PRN2FILE to re- 
direct printer output to a fictitious printer, 
by specifying /P2 when you have only one 
printer attached, for example. Only one 
printer is redirected at a time. However, 
you can change which one is redirected by 
again typing PRN2FILE with the new pa- 
rameter. 

Buffer size is specified with the /B op- 
tion. This option can be specified only the 
very first time PRN2FILE is mun; it is ig- 
nored on successive runs. For most re- 
quirements, the default of 4K is quite ade- 
quate, but if you’re going to be doing some 
heavy-duty printing, a larger buffer may 
be needed. (If the buffer isn’t big enough, 
the message ‘**Buffer Overflow’ will ap- 
pear in your output file.) It may take some 
experimentation to determine the required 
size. As a general mule, specify the largest 
file you will print. Using a buffer larger 
than necessary wastes memory, but if 
you've got memory to bum, go ahead with 
the maximum of 64K. Any documents 
larger than that are always broken down in- 
ternally into chunks of 64K or less. 

The Uninstall option (/U) allows you to 
remove PRN2FILE from memory. With 
its standard buffer size, PRN2FILE com- 
mandeers about 5.9K of RAM. Since most 
modern machines sport 640K or more, this 
should present no problem. If any other 
resident programs were installed after 
PRN2FILE, however, the uninstall may 
not be successful. You could end up with 
an island of free memory that is essentially 
useless for running other programs. (After 
loading your favorite utilities, you can run 
PCMAP [in our PC Lab Notes, Volume 6 
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Number 14—Ed.] to determine the amount 
of memory remaining for applications pro- 
grams.) Further, if another program chains 
into it, PRN2FILE can’t be released at all. 
The Uninstall routine detects such prob- 
lems and prints an error message if all is 
not well, but in any case, no harm is done. 
When /U is being used, any other parame- 
ters are ignored. 

Once installed, PRN2FILE waits for 
data to be sent to the printer. Each charac- 
ter aimed at the printer is inserted into an 
internal buffer, and as the buffer fills its 
contents are written to the file. Because of 
this, you'll notice the file remains empty 
until at least 1,024 characters are accumu- 
lated. The buffer is then emptied and the 
Process continues. The buffer is also 
flushed automatically 5 seconds after the 
last character is printed. If for some reason 
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you think some of your output is still in the 
buffer, running PRN2FILE again ensures 
that the buffer will be flushed to disk. This 
delayed flushing of the buffer may seem 
strange, but it’s due to the character nature 
of the printer. I'll discuss this further be- 
low, when discussing the way printers 
work. In practice it shouldn’t be a problem 
as long as you recognize it as a normal pro- 
cedure. 

If you edit a file of data that was meant 
for the printer, you may notice strings of 
odd-looking characters that are not part of 
the text. These codes are used to control 
the printer and are normally not seen. 
Word processors are notorious for using 
these escape codes to access printer fea- 
tures such as compressed mode, empha- 
sized type, or margin settings. If you in- 
tend to print the file later, you should leave 


them unchanged, even if they make the file 
hard to read. 

PRN2FILE does have a couple of limi- 
tations you should be aware of. The most 
troublesome problem manifests itself only 
when large quantities of data are dumped 
to the printer at once. If the buffer used to 
spool your printed output is not large 
enough, an overflow occurs. The solution 


buffer, then try again. 

Another caution about disk errors is in 
order. PRN2FILE is programmed to ig- 
nore errors such as a full disk or bad media. 
To implement a complete error recovery 
scheme is beyond the scope of this utility. 
In the event of an error, the buffer contents 
are lost without warming. So if your file 
doesn’t appear as expected, be sure to 
check the disk first. 








is to use the /B option to create a larger | 





eee 
3 PROZPILE.ANM - A rusident program which redirects printer output. 
3 SYNTAX) FRM2FILE dipathifilename.ext [/Pn] [/S0] [/U] 
3 1) Run PRNQPILE with the desired filaname to activate it. 
2) Run it agein with na filacame to turn aff redirection, 
3) «Run it with » differant fileoame to change destiretion fila. 
4) Usa /P to designate the printer number (defaults to 1) 
5) Use /® to eoter buffer sise in & bytes (defsalts to 4) 
6) Use /U tn uninatall the program 
SEGMENT 
ARSUME CS1CSEG,DS: NOTHING & 


3Get interrupts back oo 

sResat timeout counter 

364 will be used for s pointar 
gInitisiising the printer? 

31 yes, then fiush the buffar 
Au, Al 3Printing » character? 

PRIWT_RET sIf not, tehe jump to returu 
81,C81SUFF_POINTER #Get peintar to the buffar 
SI,CO:GUFF_SISE 318 buffar filled up yet? 
PRINT_RET 37f fall just raturn. 


CS1TIMEOUT, 91 
ar 

ant,1 
WRITE_SUFF 


2 
& 
S 


ps Save the dats sagnent 

DS, C5: 6UFF_GEGHENT iRoad DS with the buffer seg 
DE:[S1],aL 7Store the character in buffer 

os fRestora dats segnent 

sr pand paist to rext position 

CS) GUFF_POIN?ES,GI s8ave the nev pointar 


ORG 100s 
UMP INITIALIZE 


Beginning for .coM programs 
rIoitislisstion code is st end 


383 


4 
z 
6 


SI, TINE_TO_WRITE 11a buffer filliog up yet? 


“PRUZPILE 1.6 PRINT_RET 31f oct, juat rutura 


“Tom Sihlke: 

“Lpr* 

“I Redirected to: $* 

“Tnvalid filename.$" 

“Dasge: FRMZFILE (path][filename}{/Pnj{/ennj[/U)$° 

“Memory Allocation Srror.$* 

"Cannot Uninstell.$" 

“PRug” 

13,1 i 

13,1 Suffer Overflowes,13,18 

$ - OFFSNT ERR_NESSAGE 
3Old timer tick interrupt vectar faz 
30ld printer cutput vector AR, TeeTees08 
301d dos function intarrupt vactor 
s0ld dos waiting interrupt vector 
yDos busy fleg 
son/off switch for redirectisg printer 
sRolde timeout countar to flosh buffar 
1Begnent location of instslled copy 
wIndicatas buffer should be written 
sGefeuit to first paraliel printer 
Pointer to aaxt spaca in buffar 

* g8ise of buff 


{c) 1967 Siff Communicstinns Co. $",IAN 


COIWRITE_FLAG,1 ;Signsl buffar needs emptying 
ps 


Ss 
BX,CB1D03_FLAG 
SYTE PTR [Bx),0 
8x 

bs 

PRINT_RET 
WRITE_TO_FILE 


Get locatice ef dos fleg 
31s dos busy flsg sat? 


URuzEE #2 4 


+1f busy, do nothing 
iThis empties the buffer 


yReturn prister status good 


OLDINT21 7Return from interrupt 


OLDINT2® 
Dog_FLAG 
suites 
TIMEOUT 
INGTALLED_SEG 
WRITE_YLAG 
FaIntes_us 
surP_poINtEs 
AUFY_S138 
SUFF_SEGKENT 
TIME_TO_WRITE 


3 
# the flu flag wheo coucter resches 


Jeet tee enn ee ene en nnn nnn enn ne enn n nnn e nn ne n= 
PROC FAR 
AUAUME DGIWOTHING, ES:WOTHING 


NEWINTOS 


QERZRILZZRSSSsss 


pusher 
CALL 
Dec 
Pid 
cur 
aE 


tov 


IRET 


}Simulate an interrupt 
ce roLDinToe }Do normal timer routice 
Car TINEOUT yCount down the flush time count 
MTILL_TIME Count until it gats to sare 
CS:8UFF_POINTER,@ j;Anything in buffer? 
WTILL_TIME #1f not, joet cootinue 
C8iWRITE_FLAG,1 ;6et flush trigger 


ees #Flush baffer wheo this full 


rece ee nn nn ene nn neon none nn nnn nn nn enn nnn nnn nnn n en nn en nce ne ne eens eae 
3? Toterrupt I7 routine. (SIDS printer output) 
‘be salected printer and switch is on theo redirect 
ila. 
WTILL TInt 
DeTeareTwe asi 4 pReturu from timer interrupt 
e WOT 


GEWINTOS ENDF 


DX,CS:PRINTER_GUS ;I8 this the salncted printer? 
TGUORE sIf not, let hios haodle it 

Chi SWITCS,T +%m redirection tursed on? 
REDIRECT IT 33f on, teke jump 


Jorewen nan nn nn nnn nn nw nena n enn nnn nn nn nee a enn nn nn nne nae ee 

3 Interrupt 21 routine. (DOS function cslls) intercept function 48h 

3 when it writes to the printer. Also check to see if WRITE_FLAG is 
it is then . 





CSrOLDIWTI? 3dump to the hies routine 
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PROMU TIVITY 
@ UTILITIES 


FAR FILE_NOT_FOUND ;Set if flle doesn’t exist. 
DSLNOTRING, ¥S:NOTBING Bx, AX handle in sx leo 
Cx, CX tMove dos file pointer to the 
sSeve the callers flags Dx, Dx iXnd of the file. this lets us 
CSIWRITE FLAG,2 : Suffer need to be written? Ax, 42024 Append this to en existing f1ie 
OONT_WRITE 73f not, then just return DOS_FUNCTION = ;Do the dos functioca 
Ds CLOSE_PILE 30n eny error, tske jump 
8x SWORT WRITE_PILE 
WX,CS1003_FLAG ;Get location of Dos flag 
SYTE PTR [8X],0 ;Is 00S busy flag set? ax, 2 Ras it file not found error? 
wx REP_VECTOR Tf not, just quit 
ds cx, 5e20n sRttribute for new file 
DONT_WRITE 33f busy, do nothing An, ICH sCreete flle for writing | 
WRITE_TO_FILE Empty the buffer now DOs_FUNCTION © ;Do the dos function | 
DowT_WRITE: CLOSE_FILE 30n any error, take jump | 
RH,RE #O0eing function xero? 
NOT_ZERO SX, A #8ave hendle ln 8X slso 
Ax, acon i3f yes, change it to éch Dx, 0 :Point to buffer 
NOT_BEWOL CX, SUFF_POINTER ;Number of chers in buffer 
AN, 40H sWriting to 8 device? AM, 40H — }Dos write to s device funct ion 
NOT_FRINTER Xf not, just continue ps 
8x.¢ 7Rriting to the printer handle? DS,WUPF_SEGNENT ;Point te buffer segneot 
ROT_FRIRTER #2 not, just continue DOS_FUNCTIOR © ;Do the dos function 
CerERITCR,L 71m redirection on? { bs 
FRINT_IT af yes, then redirect it CLOSE_FILE sn any error, take jump 
WOT_PRINTEH: cx, ax iNae everything writteo 
sRecover flsge from stack CLOSX_PILE +f not, it wee en error 
cur CX, SUFP_SI2x yRae buffer full? 
oMP CSsOLDINTZI 3Do the DOS function CLosE_PILe 3If not everythiog is ox 





7 Emulate print string function hy involkiog IRT 17h mov DX,OFFSET ERR_MESSAGX ; Insert the error message 
CX, MESS_LEWGTH 

Ax, 40R ;Doe write to file functlon 
BOS _FUNCTION : the dos function 


FRINT_IT; 
NTI p;Reanable interrupts 
cLo string moves forwerd CLOSE_FILE: 
AN, 3KN Doe function to close the file 
PUBR Save these registers DOS_FUNCTION 300 the dos function 
FUSR REF_VECTOR: 
PUSR a SUFP_POISTEN,0 Indicate huffer is empty 
os yRecover int 24h vector from stack 
nov 1Get pointer to string 
Nov :Selncted printer ID in Dx 


:8kip loop if count 1s xero 


Dx 

AM, 25240 sRestore criticel error vector 
DOS_FUNCTION ;Do the doe function 

DS:SOTHING 

Es Restore all registers 

ps 

Dx 

cx 

8x 

por Ag 

POF sPinished with writiog to disk i 
PoP 


gEEgE GE fER 


PHINT_LOOF: 


tLoed next character fros str_ng 
nov iFrint character function 
INT 78208 print 
LooP sLoop through whole string 


EETEL 


WRITE_TO_FILE 
nov #R1l bytes vere output 
:Restore the callers flsgs 
cLe ;Return success status 
STIX qReeneble interrupts 
RET pReturn wlth current floge 
ANSUME ABStROTHING, ESINOTRING 
MEWINTZI ENOP 
PUSHY #8uve the processor flags 
- cLY iClear interrupt enshle bat 
3 Thie copies the Mffer contents to s flle. It should only be calle: cALL CS1OLDrwT21 7Execute the interupt procedure 
7 when doa is in» reentrent condition. R11 regleters ore pr: STI i¥nable further Interrupts 
im - ene nnnncanensennnnsensnee. yAnd return to calling routine 
FRoc MEAR 
AXBUME 05:SOTRING, ES:ROTHING Dos_FUNCTION 


PusN AM ;Sove registers we need to use 
FUsH BX Hew interrupt 24h (critacel dos error). This Interrupt ta only in 
FUSN Cx effect when writing to the disk. rt 1s required to suppress the 
push ox ‘abort, Retry, Ignore’ message. Rll fetel disk errors are ignored. 
FUSR DS eer - 
PUSR OES FRO 

ANSUME DS5:NOTHING, ES: NOTHING 

rusR cs 

POF Ds ifiet DS to code segment 8Tr $Turo interrupts heck on 
ANSUME DS:CSEG sToll sssembler 03 in CsEG XOR AL, AL, #Tells dos to lgnore the error 
nov WRITE_YLAG, 2 iCleer write request flag nov CSrSWITCR, AL iTuro off logging of output 


nov AM, 3524R sGet dos critical error vector sand return to dos 
CALL = DOS_FUNCTION +Do the doe function 


PUSR Bx ;8ave old vector on stack 
ruse es 


1 Replace the dos severe error Interrupt wlth our own routine. Wew interrupt 26h ¢ if write flag 18 
one. If at is, then flush the buffer 


nov DK, OFFSET NEWINT24 Jonna cewwn enna can eewnnnennennenwennnnneencensners-ereuececcccenen=--- i 
nov AM, 25244 sHetup to chenge int 24h vector NEWINTZO PHOC Pan 
CALL bos_FUNCTION 3Do the dos function ANSUME DS:MOTHING, ES:NOTRING 


$ Piret try to open the flle. If dos returne with the cerry fleg set, Tr 
3 the file didn*t exist and we must creste it. once the file is opened, CHP ;Buffer need to be written? 
} sdvence the file pointer to the end of file to append. JE ic 3I£ not, juet continue 


CALL ITE _TO_! pEmpty the buffer 





cur WUFF_POINTER,& Anything in the buffer? DO_NOTNING: 
me REP_VECTOR #If not, no nothing r 
nov DX, OFFSET FILEWAME ;POlnt to filename 
nov AM, 30024 Dos functlon to open file WEWINTZE 
CALL = DOS_PUHCTION == ;Do the dos function 





oP sContinue wath old interrupt 


(PRN2FILE.ASM continues) 
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CIRCLE 229 ON READER SERVICE CARD 


PRODUCTIVITY 
@ UTILITIES 


IMVALID_PARAM 
Nera 16 the code used to inatialise prn2file.cor. First determine BUFP SIEX, 64 


af prozfile 1s already instelled. If at 1s. just copy new parameters INVALID PARAM. 
into the resident programs date srea, otherwise save old vectors Mes 
and replace with new ones. The output buffer will lster overlay LORD PARARS: 


1If not, exit with error 
iCheck for maxixum buff sise 
t1f above, exit with error 
;Look lor spaces 


} this code to conserve mencry. SCASR 


ASSUME CS:CSEG, OS:CSEG, ES:NOTEING 


scan for non-space character 
1Aty letters found? 


MO_PARAMS 
INITIALIZE: 8 8 drive specified? 

If not, get the default drive 
y the string or ;Now DI points to first letter 
AL, [D2] Get drive letter in AL 

WORD PTR [DI], 2020X:Erase the driva and color 
XTORE_ORIVE 


RYTE PTR [DI], 


nov DX, OPPSET COPYRIGHT GET_OEF_DRIVE 


CALL —-STHING CRLF D8 
2 Search for @ previously installed copy of prnzfile 


wor WORD PTR STAST ;Hodily to avoid false match 
XOR RX, BX FStart rch at sagpent sero AH, 19E 
MOV An, CO Compare to thin code segment 21e 
WEXT_SEGNEET: AL, 6S 
ux sLook st nest segment OTORE DEIVES 
AX, AX sntal hang this code seg is Aner? TAL has drive, Ad has colon 
XS, BK WORD PTR FILENAME,AH ;Stora drive end colon 
NOT_IEF TALLED aL,c\" Look for s backalssh 
%1,OPPSET @TART ;Setug to compere strings FILEEAME+2,AL  ;aAdd e@ backalash to filename 
OI, sr LOAD_ PARAMS 
cx, 16 116 bytes must match SCASR 7Scen for a backslash 
cCHPOR iCompare DS:SI to E5101 GET_DEF_PATE z1f no path, uee currant path 
cx CH DI, OFFSET FILENAME+2 ;Locetion to store path 
EEXT_SEGMEWT =; If nc match, try nest segment STORE PATH 
Es:SKITCE,1 ITUFA Fedirectien ca mi 
DX, ES:PRINTER_NUM jRetrieve old printer numbe: 
DS: PRINTER _WUM,OX ;Save it herr 


GET_DEF_ORIVE: 
iGet defeult drive 


rconvert integer drive to as 


g38 


GET_DEF_PATX: 
OL, PILEWAME 
DL,118111118 


1S8electad drive .etter 
sConvart 1t to upper cose 


an,1 

178 

DL, 31E 
PRM_EUM.DL 


Initialise the resident copy OL, 64 
#To flush -t’s buffer eI,OFFSET FILENAME + 3 ;Put current path at 0; 
iConvert printer num to 1,81 


sPut it inte the mes: 


AE, 47H 


sConvert it to ahteger 


sEave this for saerch later 
7DOG qat current directory 





INSTALLED_SEG,ES 
cs 
Es #5et ES to this segment 
BO1CSED 
1.0 yAtything entered? 
If not, teke jump 


3 SGE3ES 8853893 
a 


iLook for a elesh 

CALL 

REPUE iScan for sleshes 

Ons 1@uit when no more slashes 
nov i 1Get the parameter 

MOV WORD PTW [DI-1)],2020N; er the « and letter 
AL,32 yConvert tc lover case 

cur AL, op? 119 1t the °p° perameter 
SLASI_P 
AL, ~b* 
xLASH_X 
AL, cu? 
sLASH_U 


1Ie at the ~b° parameter 
rie it the cu" parameter 


IWVALID_PARAM: 
DX,OFFSXT BAD PARAM ;Poict to error message 
ERR_EXIT 

OLASH_U: 
UWIESTALL i8lesh “ue mesns uninstall it 
BLASH_R: 
RUFF_SIZE,0 sere buff sise for accumulator 
WxxT_OIGIT: 
AX, MUPP_XIZE sGet current buff aize 

RL, 10 

BL }Times 18 for next digit 

or yPoint to next digit 

BL, [DI] yand get the next one 

BL, 304 zCoovert it to binary 

PARSE #If not 9 digit, keep parsing 
RL, 

PARSX 71f not a digit, keep parsing 
RYTE PTR (DI},° “sErase chezacter from command 
RH, RE 

AX, UX tAdd in this digit 
MUFF_OIEX,AX — ; And save the new totel 
EEXT_DIGIT 


S52SRE83 Fg 8 HERES 


« 
> 


pI +Polmt to the pranter number 
AL, [D1] 

RYTE PTR (DI}," °;Xrese this char from command 
PRN_WUM, AL sPut it an the ne qe area 
AL, 316 sConvert it to printer number 
AE, AE sMake it a word 

aL,3 Printer id must he less than 3 
ISVALID PARAM «6 71f 16 1sn‘t, take jump 
PRINTEM_WUN, AX ;8tore the psrameter 

PARSY sLook for more psrameters 


DX,OPPSE? REDIRECT RESE ;Point to sessege 
AE, #Display the etring of test 
21N }Velng 305 cisplay function 
DX, OFFSET PRN_TXT ;Polnt to °PAH- 

OTRINO CRLF ;Display the string 

aAL.® #Turn off redirection switch 
CHECK_FOR_IWETALL 


RUPF_SIEM,1 Buff must be at least 1% 





STORE_PATE: 


COPT_PATE: 


VERIPY_WAME: 


OPXN_ERR: 


BAD_EAHE EXIT: 
HOV 
MRH_EXITE 
: CALL 
IMT 
FILEEAME vf: 
iS Mov 
PUSE 
PoP 
NOV 
MoV 
NOV 
REP 
MOV 
CHECR_FOR_IESTALL: 
nov 


2le 

BAD_MAME_EXIT ;Eeit af invalid drive 

aL, zLook for end of path 

(DT) aL jWae there any path? 

ETORE_PATH If not, don’t scan it 

Cx, 64 Maximum number of by: an patt 
SCASR seen tor ond of path string 
RYTE PTR (DI-1],°\° ;Add the trailing backsiasl. 


7Save location to eppend path 
iLook for blank apaces 


iScan for non-blank character 


Thin ie faret letter ef path 
7Get back locaticn to append 


7Get next char cf pst. 
aAL,° * aXe it a blank? 
VERIFT_EAME rIf yes, ite the last char 
AL, 13 sIe it s carriage return? 
VERIPY_NAME If yes, ate the lest char 
etore this letter 
COPY_PATE sCopy until end of path found 
o1 Save and of string Iccetion 
AYTX PTR [DI],°S* ;Nark eos fer don display 
DX, OFFSET REOIRECT_MES® ; Point to message 
Au,S ;Dieplay the string of text 
zim Using dos display functico 
DX, OFFSET FILEEAME ;Point te filename for dispisy 
OTHING CALF iDasplay the string 
DI 
RYTE PTR [D1],5 ;Now make it an ascas string 
DX, OFFSET FILENAME ;0x points to the filename 
AH, IDSOE Open this file for resding 
2le 


OPEN_ERR not found 


yError may andac: 
RX, AH sGet the handle into RX 
AH, JEM Close the file 

21e 

FILEEAME_OK 


Cx, 0020£ yattribute for new file 
Att, ICE yereate Tale fer writing 
210 sDos function to create file 
CLOSE_IT If no error, just close it 


OX,OFFSET SAD_FILXNAME 


STRING_CRLF sDasplay the string 
20u Just exit to dos 


£0, INSTALLED EXGrPoint to :nstalied projrar 
DS:PRIETER_EUM ;This Moves the new pr.ater 
LE:PRIETER_NUM ;number to the resident copy 
DI,OFFSET FILENAME ;setup to copy the /1laname 
81,01 

cx,128 iCopy eatire file spec_fication 
MOVSR String move iostruction 

AL,1 Turn redirection on 





cx,ce 


(PRN2FILE ASM continues) 





PC MAGAZINE tay et a 22, 1987 











PRODUCTIVITY 


@ UTILITIES 


CK, ISSTALLEO Stu 
Rov $5, INSTALLED SEG 

HOV ES:SMITCS,AL s8tore the new on/off avitch 

Js INSTALL 7Tf not anatalled yet, do at nw 
INT Otherwise terminate 


; This autacctine displays a atrang followed by a cM and LP 


STNING CRIP PROC SEAR 


AH,® 7Dinplay the string of text 
21n ;Ueing dos diapley function 
OX, OPPSET CRLF ;Now point to CM/LP characters 
AH, ® ¢Send the Cv and LP 

2is 


STHING_CKLP 


? This eubroutine seta OF to the command line and Cx to the byte count 


LOAD PARAMS 


Point te parameter srea 
eL,c51/ 01] ;Get number of chara into CL 
cH,CH 
br ;Point to first character 

String search forward 


3: Thin codw does the actual installation by atoring the 
J anteraupt vectors and replacing them with the new ones. 
: Then allocate momory for the buffer. Eait and remain resident. 


AMSUME DMICOEG, E@iCStc 


yov $X,OPPSET $ND_OP_CODE ;Get end of reeident cute 

ROD $x,15 

Mov CL,4@ Shift by @ to divide by 18 

sau 8X,CL sThia converte to paragraphs 

MOV AH, 4AM ;Modify memory block 

I6T 21m Dos setblock function cell 

ALLOCATE_SUPPEW ;1f 1t worked ok, then continue 

ALLUC ENNON: 


mov DX,OPPSET BAD ALLOC ; Err message for bad allocat.cz 


INP EMM_EXIT ;Dinplay meanage and eait 
ALLOCATE NUPEER: 

Mov $x,oUPP_sizr = ;Muffer mise in K bytes 

Mov cL. iMbhift by & to get paragraphs 

sHL 8x,CL sSuffersize ia in psragraphs 

sov AH, 483 

1st 2s 7Doa allocete memory 

we ALLOC_ERROR 31f allocation error, take jump, 

HOV SUFF_SRGMENT, AX ;Save the segment for the buffer 


Mov AX, SUPP_SIZE rSuffer aise in X bytes 
MOV CL,18 Shift by 18 to get bytes 
MSL AX, CL 
on AX, AK pis buff_sizess (64K)? 
oMz SIZE_OX 
AX If yes, make it FFFPH 
BIZE wk: 
BUPF_SIZE.AX pMow buff _size is in bytes 


BS :HOTSING 

Ax, 04H 1Get dos busy flag location 
2is 

WORD PTH |DOB_FLAG] ,HX ;Ntore fleg addr 
WORD PTR [DOS _FLAG+2(, ES 


Ax, 35888 ;Got timer Interrupt vector 
218 

MORD PTR [OLDINTES] 9% 

WORD PTN |OLDINTS8*2], £8 

Dx, OFFSET MEWINTUG 

AX, 2588N 

21 Doe function to change vector 


§ R282889 82588 § 
: 


AX, 35278 3Get printer interrupt vector 
21H 

WORD PTN [OLDINTL7} , 8X 

WORD PTM [OLDINTI742), $M 

DX, OPPSET MEWINT1? 

AM, 2527H 

21H ;Doe function to change vector 


a38 


3 


ax, 35218 2Get dos function vector 

21H 

MORD PTH |OLDINT21] ,$X 

WORD PYN (OLDINT21¢2], ES 

DX, OPPSET NEWINT22 

AM, 25214 

21m Dos function to change vector 








AX, 3928H 1Get dos waiting vector 

21H 

WORD PTR (OLDINT28) ,8% 

MORD PTW |OLDINT28+2), Ea 

DX, OFFSET SEMIST28 

AK, 2528" 

210 1Doa function to change vector 


Deallocste our copy of the enviornment. Exit ueing intsrrupt 27h 
(TSH). This leaves code and apace for burton resident. 


AX,DSs:[882CH| ;Get segment of enviornment 
$5,AX yPut it into ss 

AM, 49H tNeleane allocated momory 

21" 

DX, (OFFSET S$WD_OP_CODS - OFFSET CSEC ¢ 14)50IN 4 
AX, 3108 

21H :Terminate and etay 5 


7 Thaa procedure removes PRNZFILE from memory by replacing the vocteio 
ing the memory uaed for the code and buffer, 
AXMUME DSICSEG, ES: NOTHING 
UNINSTALL: 
Mov AL, 38H iCheck the timer interrupt 
CALL = CHECX_NEG 31f changed, can't unanatatl 
one CANT_UNIHSTALL 
AL,17H iCheck the printer interrupt 
CHECE_SEG If changed, can't uninatell 
CANT_US INSTALL 


AL, 23H iCheck dos interrupt 
CHECE SEG i1f changed, can’t uninstall 
CANT _OWINSTALL 


AL, 28H geheck doe idle interrupt 
CHECK_SEG 11f changed, can't uninstall 
CANT_UNINSTALL 


$8, INSTALLED_SEG 
OS:SOTHING, ES:NOTSING 


DX, SS:OLDINTSE ;Get original vector 
AM, 258 8M 
2s Dos function to change vector 


DX,ES:OLDINTI? ;Get original vector 
AM, 25278 
21H iDoa function te change vectur 


DX, EMIOLDINT21 ;Get originsl vector 
AX, 25216 
21K Dos function to change vector 


OX,EM:OLDIMNT28 ;Get original vecter 
AX, 2528M 
218 yDos function to change vector 


ES, ES iSUPP_SEGHENT/Get segrent of buffer 
AH,@9H iPree ite allocated memory 
218 

RELEARE EW! if error, take jump 





E&, INSTALLED_SEG;The resident program segment 
WORD PTR ES:START 

AH, 49H Pree ita alloceted nemory 
218 

RELEASE_EAX 71 error, take jump 

AX, 4CBRS 

21m sEmat to dos 


DX,OFPSET SRD _ALLOC ;Memory allocation error } 
ERR_EXIT Sait with error message 

CANT UMISSTALL: 
DX, OFPSET $AD_UNINSTALL ;Point to error message 
ERR_SXIT {Sait witb error mossage 


races 
; This subroutine checks to see if an interrupt vector pointe to the 
; installed program segment. Returne with zP=1 if it does 


ao =a 


CRECK_SEG BEAR 


AN, 35m rGet the vector 

ais 1Doa fuoction to get the vector 
AR, ES 

AM, INSTALLED SEG;Ie it the installed segment? 


CHECK _SEG 


sPile name will go here 
sAllow 128 bytee for lt 





{PRN2FILE.ASM ends) 
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It’s Win-Win with Open Access II 
The Most Powerful Database and Spreadsheet 
Available in An Integrated Package 


The arguments for integrated software used to be 
convenience, ease of use, and shortened learning curve. 
The argument against it was no power. The argument is 
over. According to our users, the primary reason for their 
purchase of Open Access II is the power of the relational 
database and the spreadsheet with 3-D graphics, followed 
by convenience and ease of use. And, by the way, this 
database and spreadsheet are integrated with a word 
processor, communications and desk accessories. 


Nose-to-Nose 
Comparison Chart 


3D Graphics 
Spreadsheet 
Goal Seeking 

Ix. | Time Management 


Open Access li 


What's New in Open Access II 

Meeting the challenge of advanced hardware technology, 
Open Access Il update version 2.05 includes graphics 
drivers for the IBM Personal Systems/2, extended 
memory support, math co-processor support 
(8087/80287) and 37 other additions and alterations. 


Developers Delight 

The power and flexibility available in this package makes 
it an ideal software choice for developers of complex 
vertical applications, developers in need of large 
databases with sophisticated programming capabilities. 
With the addition to our product line of Runtime System 
and our upcomig compiler, Open Access Ii has 


Software Products International 
10240 Sorrento Valley Road + San Diego, California 92121 


strengthened its position as a software developer's 
power tool. 

Accounting Access is now available for customized 
bookkeeping with Open Access II. 


Also, Filling Your Network Needs 


Local Area Network users around the world are singing 
the praises of Open Access || Network. So is the press, 
Infoworld calls it “an excellent value. ..may be one of the 
software bargains of the year.” LAN Magazine says"...a 
sharp product...a unique and interesting spreadsheet 
locking scheme.” 


Test Drive - $19.95 

We invite you to experience the power, flexibility, and 
performance available in this integrated package by 
test driving Open Access II with our Demo Tutorial. For 
only $19.95 you can experience this software, limited 
only by file size restrictions. 

Call 800-521-3511 

(if you're in California call 800-621-7480). 

Order your Demo Tutorial today, it’s a powerful 
experience. 


Open Access Il users call for update trade-in information. 





CIRCLE 127 ON READER SERVICE CARD 


@ UTILITIES 


GETTING PRN2FILE Both the assem- 
bler source code and a BASIC program 
that will create PRN2FILE.COM are list- 
ed elsewhere in this article (see PRN2- 
FILE.ASM and PRN2FILE.BAS). As an 
altemative to keyboard entry, both of these 
files and a complete, ready-to-run 
| PRN2FILE.COM file are available for 
download from the PC Magazine Interac- 
tive Reader Service, as explained in the 
sidebar ‘‘PRN2FILE by Modem.”” 

Before looking at how redirection 
works, let’s see how programs normally 
use the printer. Most of us are already fa- 
miliar with higher-level commands such as 
the DOS PRINT command. But we need 
to look at the more fundamental operation 
| of the device. 

A printer may be addressed at any of 
three levels, which I'll call machine, 
BIOS, and DOS. Exactly which method is 
used by any particular program is difficult 
to determine, though typically programs 
that use the highest level (DOS) are the 
most versatile and well behaved. The low- 
er levels are used when maximum speed is 
Tequired, even at the sacrifice of compati- 
bility. PRN2FILE can redirect output at ei- 
ther the BIOS or DOS level, but any output 
done at the machine level can’t be redirect- 
ed. Detecting printer output at the ma- 
chine-code level would require special 
hardware to intercept the I/O requests. 
Now let's see how each of these methods 
works. 





MACHINE-LEVEL PRINTING At the 
lowest level, simple machine instructions 
(such as IN and OUT) are used. These 
powerful commands directly control the 
electrical signals that are applied to the 
pins of the parallel port interface. A series 
of 8 data bits and a handful of control sig- 
hals are used to communicate directly with 
the printer. 

To transmit a character, you first wait 
until the printer indicates that it’s ready to 
receive data. You do this by using an IN 
instruction to read the printer status from 
pin II. When a not-busy signal is re- 
ceived, the data can be placed on the data 
lines with the OUT instruction. Next, a 
strobe signal is sent, which instructs the 
printer to read the byte. The strobe is gen- 
erated by setting pin | high, then immedi- 
ately resetting it low. 
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Writing this type of hardware device 
driver is not for the faint hearted. Critical 


timing rules must be followed precisely. | 


Furthermore, when addressing ports di- 
rectly, you must contend with the differ- 
ences among the various types of hardware 
available. Because of these limitations, 
few programs elect to use this method. Be- 
sides, the code required to access the print- 
er is readily available in BIOS. 


PRINTING BY BIOS Using the com- 
puter’s Basic Input/Output System (BIOS) 
is the next step up in case of use. The BIOS 
is a set of procedures contained in read- 
only memory (ROM) that handle the de- 
tails of dealing with touchy hardware. The 
standard IBM-PC BIOS includes support 
for the keyboard, floppy disks, display, 
printer, and a few other devices. Using 
BIOS is easy. It’s completely documented 
in the IBM Technical Reference manual, 
which even provides the BIOS source 
code. Studying it thoroughly will give you 
a full understanding of the intemal work- 
ings of your PC (as well as a case of perma- 
nently crossed eyes). 

The BIOS services are all accessed with 
software interrupts. Interrupt 17h is used 


for printer control. The following three | 


functions are provided: 

Function 0 Print a character 

Function I Reset the printer 

Function 2 Obtain the printer status 
To print a character using the BIOS, you 
put the data in register AL and a zero in 
AH, and then issue interrupt I7h. It seems 
so easy you'd think it would be the method 


of choice. Many programs do in fact issue | 


BIOS calls directly. As long as—but only 
as long as—the computer has an ‘“‘IBM 
compatible’’ BIOS, this technique works 
fine. But the most sophisticated way to 
print is to use DOS. 


PRINTING WITH DOS SERVICES 
DOS provides printing services similar to 
the BIOS. The advantage to using DOS is 
that it provides device-independent printer 
functions. This means that a DOS print 
function will work on any DOS machine. 
Other advantages include the ability to 
print entire strings rather than a single 
character. DOS also processes errors with 
the familiar ‘‘Abort, Retry, Ignore’’ mes- 
sage. DOS functions are requested with 


software interrupt 21h. There are two print 
functions available. Function 5 is used 
when a single character is to be printed. 
| Function 40h is the ‘write to device” 
function and can print up to 64K bytes of 
text at a slug. When using this function to 
write to the printer, the handle is set to 4, 
i.e., to the predefined DOS print device. 
| I’ve several times mentioned printing 
one character at a time. Printers are ‘‘char- 
acter devices,’’ i.e., they are capable of 
processing only one byte at atime. To print 
an entire page requires separately printing 
letter after letter. If you think about that the 
next time you print a lengthy report, you’ll 
begin to appreciate the amount of work 
your computer does for you. 

Disk drives, on the other hand, are 
‘block devices.’’ They handle data in 
chunks. (DOS uses a block size of 512 
bytes.) This is an important factor for 
PRN2FILE, since it must take data from a 
character device and send it to a block de- 
vice. 


| 
| 
| THE BUFFER Gathering up a block of 
| data is a natural job for a buffer. Buffers 
| are used extensively in systems program- 
} ming as a temporary holding area for data. 
They come in all sizes and shapes (such as 
straight and circular). The buffer used by 
PRN2FILE is a simple straight buffer with 
a capacity of 4,096 bytes (or as specified 
by /B). The buffer is a segment of comput- 
er memory that temporarily holds charac- 
ters waiting to be written to the disk. The 
pointer BUFF_POINTER is used to hold 
the location of the next empty position. 
Each byte that is to be printed is entered in 
the buffer, where it remains until enough 
are gathered to warrant a disk write. Then 
the entire buffer is written to the file with a 
single command. If each byte were written 
to the disk by itself, an intolerably high 
number of disk accesses would result. 

Determining the buffer size for a pro- 
gram such as PRN2FILE is always a trade- 
off. On the one hand, the smaller you 
make it, the quicker it fills and requires 
disk accesses. Making it larger, on the oth- 
er hand, consumes memory that is then un- 
available for other programs. Resident 
programs should always use as little mem- 
ory as possible. 

Next to size, the most important factor 
' to consider concems the way the buffer is 
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REN -- BASIC PROGRAM TO CREATE PRN2PILE.COK 
OPEN “PRU2FILE.COM" AS 61 LEN = 1 
FIELD $1,1 AS AS 
CHECKSUM = 0 
PoB1=1TO 176 
LIMESUK = 6 
PRINT *.7; 
FOR J = 170 6 
READ BYTE 
CHECKSUM = CBECRSUK + BYTE 
LIAZOUM = LINEBUK + DYTE 


If (BYTE < 256) THEM LSET A$ = CARS(BYTE) 


PUT $1 

WEST J 

READ LIWECHECK 

If LIWECHECK <> LINESUM THEN PRINT “Error 
weXxT I 
CLOSE 
IF CHECKSUM = 136040 THEN PRINT “6uccesstul 
PRINT “cou file is not validi* : EWD 
DATA 233, 136, 2, ee, 
DATA 13, 16, 66, 32, 
DATA os, SS, 61, 32, 
DATA 32, se, 185, 182, 
DATA 186, 126, 117, 116, 
DATA 105, 111, 118, 115, 
DATA 36, 26, e4, 113, 
DATA 104, 106, 101, 
DATA 46, 32, 161, cy 
DATA 66, 116, 100, ci 
DATA 32, 36, 110, 
DATA 108, 32, 165, 1 
DATA 106, 101, 36, 1 
DATA 101, 56, ae, 
DATA 73, 16, 32, 4 
DATA 184, 93, 102, 1 
DATA $7, 105, $3, 
DATA 63, i, 66, 
DATA a7, 6s, 36, 
DATA 114, 121, 
DATA $7, 1:36, 
PATA 116, = 111, 
DATA 110, 
DATA 11S, 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 





62, 
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600 DATA 
610 DATA 
620 DATA 
630 DATA 
640 DATA 
650 DATA 
660 DATA 
670 DATA 
660 DATA 
690 DATA 
780 DATA 
718 DATA 
728 DATA 
730 DATA 
740 DATA 
758 DATA 
768 DATA 
778 

708 


in Line;280 + 18° 1 


completion:® : BUD 


se, 
4e, 
56, 
67, 


46, 
$7, 
32, 
6, 
67, 
32, 
1, 
65, 
16, 
37, 
61, 
15, 
76, 
12, 
ee, 
47, 





PRN2FILE.BAS: A BASIC program that will create PRN2FILE.COM automatically. 


emptied. The typical way of using a buffer 
is to fill it completely, then empty it and 
start over. PRN2FILE is different. It emp- 
ties its buffer whenever it contains more 
than 1,024 bytes. The reason is thatempty- 
ing the buffer must be coordinated with 
other tasks in which the computer is in- 
volved. If we waited until the buffer was 
full before asking DOS to write the file, it 
might easily happen that DOS was tied up | 
doing something else at that moment. In | 
this event, since the buffer couldn't hold 
any more data, bytes would be lost. By 
flushing the buffer long before it fills com- 
pletely, we minimize the chance of this 
happening. In the rare circumstance of an 
overflow, PRN2FILE signals the error by 
inserting the message ‘**Buffer Over- 
flow*”’ in the file. 


WHICH WAY TO THE PRINTER? 
We've seen how printers and buffers 
work. Now consider the task of bypassing 





the printer and rerouting its data into a file. 
The obvious problem is to determine when 
and what characters are being printed. 
Since the BIOS and DOS printer service 
routines are invoked by interrupts, that’s 
actually very simple. Remember, we said 
only programs that use either BIOS or 
DOS will work with PRN2FILE (this in- 
cludes nearly all commercial software). 
The locations of all interrupt service 
routines are stored in the interrupt vector 
table. You can judge the importance of this 
table by the fact that it’s the very first thing 
stored in the computer's memory. Chang- 
ing these interrupt vectors is a simple pro- 
cess, and it’s at the heart of most resident 
utilities. When you change vectors, the 
original vector is obtained and recorded for 
future use by the resident program. The 
segment and offset of the new procedure 
are then copied into the table. Following 
are the interrupt vectors used by 
PRN2FILE, and among these INT 17h is 








obviously of the greatest interest. 

INT 08h Hardware Timer Tick 

INT 17h_ BIOS printer functions 

INT 2Ih DOS functions 

INT 24h DOS severe error handler 

INT 28h DOS not busy signal 
The vector for interrupt 17H is set to the 
procedure labeled NEWINT17. When re- 
direction is in effect, this routine processes 
all printer functions for the selected print- 
er. If more than one printer is present, calls 
to the other printers are passed on to the 
BIOS for normal processing. Similarly, 
when redirection is disabled, all requests 
are forwarded to the BIOS. Passing control 
to the BIOS is done with a far JMP to the 
address that was saved from the initial vec- 
tor. Since the retum address on the stack is 
unaltered, the BIOS routine will return di- 
rectly to the application program that made 
the print request. 

When a character is redirected into the 

buffer, the interrupt is processed complete- 
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ly and is not passed to BIOS. The standard 
rules for interrupts must be followed to 
emulate the BIOS. On entry, register AL 
contains the character to be printed and DX 


| holds the printer number. On retum, all 


registers except AH must be preserved. 
Register AH should contain the printer sta- 
tus. The diagram ‘‘Printer Return Status 
Byte"* contains the bit assignments for this 
status byte. A | in any position indicates 
presence of the condition. Since there is no 
real printer involved, an artificial status 
code is returned. The value 90H signals 
printer *‘not busy”’ and ‘‘selected,’* mean- 
ing the print operation was successful. 


We've already secn why a buffer is re- | 


quired. To add to the buffer, we first obtain 
the pointer to the next empty position in the 
buffer. Then a check is made to sce if the 
buffer is already full. Unchecked, overfill- 
ing the buffer would result in writing in 
memory that doesn’t belong to 
PRN2FILE, the consequence of which is 
usually a locked machine. Therefore, if the 
buffer does overflow, the character that 
was to be printed must be discarded. 

In the normal case, when the buffer is 
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not full, the character is stored and the 
pointer is advanced to the next position. 
The pointer is again tested to determine if 
there are at least | 024 bytes in the buffer. 
If so, it’s time to attempt to write to the 
disk. Setting WRITE_FLAG to I signals 
this need. 

Before charging ahead with disk VO, 
however, we must determine if DOS is al- 
ready in the middle of another task. Unfor- 
tunately, DOS can handle only one func- 
tion call at a time. Violating this rule is 
another sure way to crash the system. The 
undocumented DOS busy flag is used to 
determine if DOS is busy. If this flag is not 
zero, then DOS is active and the buffer 
can’t be flushed yet. To prevent an over- 
flow on the next character, the buffer must 
be made large enough to handle this com- 
mon occurrence. 

All three print funetions must be imple- 
mented in order to emulate the BIOS inter- 
rupt 17h routine fully. When a printer reset 
is requested (function 1), WRITE_FLAG 
is set to 1, which causes the buffer to be 
flushed. A printer reset is performed each 
time PRN2FILE is run. A printer status re- 








937 
e70 
1056 
997 
631 
773 
662 
761 
1313 
1091 
928 
977 
1231 
1061 
1029 
873 
630 
WW 
734 
673 
012 
928 
719 
e71 
798 
011 
778 
025 
768 
6e2 
e51 
928 
709 
904 
763 
716 
742 
750 
656 
bao 
731 
698 
1225 
1239 
923 
196 








(PRN2FILE.BAS ends) 





quest (function 2) is serviced by always re- 
tuming the value 90h, which indicates the 
printer is ready. 

To ensure that a full buffer gets flushed 
at the earliest opportunity, interrupts 21h 
and 28h constantly monitor the buffer sta- 
tus. Every time that each of these inter- 
rupts completes, it checks the value of 
WRITE_FLAG. If it’s equal to 1, then a 
call to WRITE_TO_FILE is made. This 
ensures that the buffer is flushed as soon as 
possible. 

When interrupt 21h is intercepted, it’s 
important to preserve the flags register by 
PUSHing and POPing. Most interrupt rou- 
tines return with an IRET instruction, 
which restores the caller’s flags from the 
stack (the INT instruction will have placed 
them there). But INT 2Ih signals error 
conditions by returning with the carry flag 
set. To manipulate the carry flag. there- 
fore, NEWINT2I uses a RET 2 instruc- 
tion. This does a FAR return and then dis- 
cards the flags on the stack. The other bits 
in the flags word must be retumed un- 
changed, however; to do this, they are 
PUSHed before any other instructions are 


PC MAGAZINE # DECEMBER 22, 1987 


350 








PRN2FILE BY MODEM 


he programs published in PC 

Magazine can be downloaded 
by modem from the PC Magazine 
Interactive Reader Service. There 
is no charge for this service, but 
users are cautioned that these pro- 
grams are copyright material and 
are made available only for indi- 
vidual, noncommercial use. You 
may make copies for others (in- 
cluding placement on noncom- 
mercial electronic bulletin 
boards), as long as no charge is in- 
volved. Making copies for any 
commercial purpose, however, is 
strictly prohibited. 

The Eastern modem number 
for PC-IRS is (212) 696-0360. In 
the West, call (415) 598-9100. Set 
your modem and communications 
software to use 2400/1200/300 
bps, 8 data bits, | stop bit, no pari- 
ty. Files with a .COM, .EXE, or 
.ARC extension require use of the 
Xmodem error-checking protocol; 
files with .ASM or .BAS exten- 
sions can be downloaded using ei- 
ther regular ASCII or Xmodem. 

If you use the Xmodem proto- 
col, you can download PRN2- 
FILE.COM directly, saving typ- 
ing or downloading either the 
.BAS or the .ASM version. 
PRN2FILE. BAS, whether entered 
from the magazine at your key- 
board or downloaded from PC- 
IRS, will automatically create 
PRN2FILE.COM when run once 
in BASIC. PRN2FILE. ASM, also 
listed both here and on PC-IRS, al- 
lows you to modify the program 
but requires you to use a macro as- 
sembler (IBM or Microsoft, Ver- 
sion 2 or later) and the following 
commands: 


MASM PRN2FILE; 
LINK PRN2FILE; 
EXE2BIN PRN2FILE PRN2FILE.COM 


Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 
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Tom Kihiken 
Purpose: 


Format: 


Remarks: 


PRN2FILE 
Command 


1987/No. 22 (Utilities) 


Captures any output nominally direcred ro a prinrer as a file chat can 
rhen be edired by a word processor or printed later. 


PRN2FILE (d:](path|filename [(/Pn] [(/Bn] [(/U] 


PRN2FILE is a memory-resident program thar is normally loaded as 
part of your AUTOEXEC.BAT file. Ic should be insralled before 
other pring uriliti¢es, such as a print spooler or rhe DOS MODE com- 
mand. Once insralled, rhe program may be run multiple rimes to 
change rhe frlename (the drive and path default to rhe current direc- 
rory unless orherwise specified) designared ro receive the prinrer 
output. 


Unless the filename is changed, successive print operations are ap- 
pended co (rather rhan overwriting) the creared file. To disable che 
ptinrer output redirection, simply omic to specify a filename. 


The oprional /P2 paramcerer designates che printer number (rhe de- 
faule is LPT 1) co be redirected. Note that ourpur to a nonexistenr 
prinrer (/P2 in a one-printer system) is supporred. This is anorher 
way to permit normal printing while PRN2FILE remains residenr. 
Legal values for Pz range from 1 through 3. 


The oprional /By paramerer sers rhe buffer size. The defaulr value 

is 4096 byres, and values up to 64K may be specified. The buffer 
repeatedly empties when parrially full in order to minimize the 
chance of buffer overflow, even when DOS may be called on for orher 
acriviries rhan writing rhe buffer co disk. Should buffer overflow 
occur, an error message is produced but some dara will be lose, so 
the file should be rewrirren using a larger buffer. 


The optional /U parameter is used to unload PRN2FILE from 
memory. If other memory-resident utilities have been loaded after 
PRN2FILE and have chained onro rhe same interruprs, it will noe be 
possible to unload che program and a message to this effece will 

be displayed. 


All optional paramerers may be enrered in any order, bue must each 
be separated by a single space (ASCII 32), which acrs as a delimirer. 


t 
— 
ww 
#- 
~ 
“ 
S 
- 
I 
— 
- 
= 
- 
~ 
4 
~ 
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1-800-241-0286 





OVER 3 MILLION DOLLARS IN INVENTORY AND THOUSANDS OF DIFFERENT 


PRODUCTS IN STOCK. CALL FOR OUR FREE CATALOG. 


INDTECH 286 


: Micropolis hard dnve, 1MB 
: RAM, Paradise Basic EGA 
—\" card & Mitsubishi 1410 
= * EGA color monitor 
Delivered Complete 


82495 


5 = Ee 
« af 


eal 





SYSTEMS 


¢ Hundreds of portables and laptops— 
Call for the model that suits your needs. 


* DATAVUE SPECIAL—two drives with 
CAUKGP ec rcs ok CALL 


* NEC MULTISPEED— 640K, 
WEAIDS, ... 5. In stock & ready to ship 


¢ IBM PS/2 MODEL 30/50/80 — 
new low pricing ......... From $1499 


* AST PREMIUM 286 MODEL 80. .$1595 
*¢ ARC 386—16MHz, 1.2 MB floppy, 


PRINTERS/ 
PLOTTERS 


* PANASONIC 1080i—120 cps, 
narrow carriage, 9 pin dat 
MANIX:. coe cs 5 eee $189 


© BROTHER M-1409/1509/1709/ 
1724 —9/24 pin dot matrix, 
180-240 CPS...... From $349 
® TOSHIBA 321 SL—24 pin 
dot matrix, 216 cps, wide 
CANIAGE ceva oe es $549 
© OKIDATA LASERLINE 6— 
HP emulation... Delivered com- 
plete cece eee. $1795 


¢ NEC POSTSCRIPT LASER 


¢ HOUSTON INSTRUMENTS, 
CALCOMP & HEWLETT 
PACKARD PLOTTERS... 
Callfor complete CAD systems! 


+ 





Persona! Computer Centers 


1485 Northeast Expressway, N.E 
Atlanta, GA 30329 


MITSUBISHI 

] DIAMOND SCAN— 
VGA. EGA. CGA, & PGA 
compatible with VCR 

7 inpul and 800x560 


resolution including 
131mm dot pitch 

4 Crysiat clear clanty on 
an unmatched palette 


} ofcolors 
now 8549 





mf 
a eae ae 


MONITORS 


¢ SAMSUNG TRUE MONOCHROME— 
(720 XS50 res) To ns sso $89 


° AMDEK 410A/W/G ............ $179 
® MITSUBISHI 1409 color monitor 


¢ MITSUBISHI 1410 —EGA 640 x 350 
TESOMIION, sk oo ye ee oa $429 


¢ NEC MULTISYNC XL and PLUS 
ee. eae now available! 


¢ VIKING I—1280 x 960 res. 19” 





40 MB hard drive & Mitsubishi color HEWLETT PACKARD LASERJET monochrome monitor.......... $2179 
ITOMILONE ty kun os ore $3695 Series 300 x 300 DPI, 8 PPM .. 
: : ; wo Toner | ¢ New line of monitors in stock! Call for 
..mix and match your favorite monitor $1799 unadvertised specials. 
and card (shipping included) : 

SOFTWARE # MICROSTUFF MARK IV NEW!» EVEREX EVERCOM 12 MODEM— © PRIAM 45M9—28 msec Ye hgt $640 
« ALDUS PAGEMAKER InStockKi PFS FIRST CHOICE $109 wisoftware $149 «© IRWIN 10 10 60MB TAPEORIVES From $199 
© ANSA $419 © PFSPROFESSIDNALWRITE/PLAN CALL!» EVEREX EVERCOM 2400 BAUD MODEM © IRWIN & MOUNTAIN TAPE BACK-UPS 
© ASHTON TATE dBASE II] PLUS $396» SSI WORD PERFECT $169 From $399 
. TATE FRAMEWORK fl $429 XEROX VENTURA PUSUSHEA $549 © AST 6-PACK wi2S6K $219 MISC. 
© ASHTON TATE MULTIMATE Il $349 Allgames on holiday special—10% DISCOUNT!» HAYES V-SERIES MODEMS 
# BORLAND All anguages In Stocid BOARDS NOW AVAILABLE! © ALL PRINTER CABLES WITH PRINTER 
+ BORLAND EUREKA $59 IVE 
* BORLAND REFLEX $70 = PARAOISEAUTOSWITCHEGA4SO ALL DRIVES © MAXELL HIGH DENSITY DISKETTES 
© BPI AIP, AIR, G/L, PAYROLL CALL! © PARADISE BASIC $189 + TOSHIGA5" 720K DISKORVES CALL» ALL DOS Last Versions) | 
oFILESH NEW! > PARADISE HERES GRAPHICS $119 © TANODN20M9 $339 © PRINTER STANDS—cmall & large 
© HAYES SMARTCOM II} $139» QUADRAM EGA PLUS $209 © SEAGATE (ST-4038) 30MB wicontrolier $789 « POLAROID PALETTE & PA 
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OUT OF 
PAPER 


executed. Now the flags can be used as 
needed as long as they are POPed before 
returning. 

The mechanics of writing to a file are 
Straightforward. The subroutine WRITE 
-TO_FILE contains the instructions to do 
it. It immediately sets WRITE_FLAG 
back to zero to prevent itself from being 
called again. Then the file is opened. If a 
“*file not found’’ error is returned, a sec- 
ond call is needed to create the file. The 
file pointer can then be advanced to the end 
of file. This vital step is needed to avoid 
overwriting existing data in the file. The 
entire buffer contents are written using the 
DOS block write procedure (function 40h 
of interrupt 2 1h). If the buffer is complete- 
ly full (an abnormal condition), the error 
message is also written to the file. The file 
is then closed and the buffer pointer reset 
to the first byte of the buffer. 

Special provisions must be made for 
disk errors. Normally DOS signals these 
errors with its famous ‘‘Abort, Retry, Ig- 
nore’’ prompt. Fora resident program, this 
just won't do. For one thing, the screen 
would get littered with the message. An- 


| other problem is that you just can't grace- 


fully abort from within a resident program. 
The solution is to replace the severe error 
routine (INT 24h) with one that ignores all 
errors. After the file is safely written, the 
original INT 24h vector is restored. 


BUFFER TIME-OUTS § After using 
PRN2FILE you'll quickly become famil- 
iar with the buffered nature of the pro- 
gram. To demonstrate it, tum on redirec- 
tion and print a few lines of something. 
Then immediately do a directory of the 
destination file. You'll probably notice it is 
still empty. The reason is that the printed 
data is still in the buffer. One way to reme- 
dy this is to run PRN2FILE again. This al- 
ways flushes the buffer. I've added a sec- 
ond method, however, which is more 
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vo 
SELECT UNUSED UNUSED | TIME OUT 





convenient. Approximately 5 seconds af- 
ter the last character is printed, the buffer is 
automatically flushed. Redirection then 
proceeds as normal. This feature works 
best with programs that make frequent 
DOS function calls (most do). 

To make time-outs work requires set- 
ting a counter cach time a character is 
printed. Since the timer ticks 18.2 times 
each second, an initial value of 91 is used 





= To keep programs 
resident, you must instruct 
the operating system to 
preserve the memory. 


for a 5-second time-out. On each tick of 
the internal clock, the counter is decre- 
mented (this is the reason for chaining into 
interrupt 8). If the counter reaches zero, 
WRITE_FLAG is set to | to indicate that 
the buffer should be written at the next op- 
portunity. If another character is printed 
before the flush time is reached, the 
counter is again set to9]. When printing is 
continuous, the flush time is never 
reached. Only after printing stops does a 
time-out occur. 


GETTING IT LOADED In the begin- 
ning all programs are created equal. What 
makes resident programs special is how 
they terminate. Normally , when programs 
finish, they are overlaid in memory by the 
hext program. To keep them resident, you 
must instruct the operating system to pre- 
serve the memory. DOS provides special 
exit routines for this. They are accessed 
with either function 3]h of interrupt 21h or 
interrupt 27h, and they allow you to speci- 











fy the amount of code that must stay resi- 
dent. 

Resident programs are generally writ- 
ten in two parts: a portion that must stay 
resident and a transient portion. The resi- 
dent part is located at the beginning of the 
file and the transient part last. When this 
format is used, the transient part can be re- 
leased when the program terminates. In the 
case of PRN2FILE, however, the transient 
portion also remains resident. This is to 
simplify the process of allocating memory 
for the buffer. Since we’ve described how 
most of the resident part works, let’s look 
at the transient part. 

The first step is to display the copyright 
notice. Next, a search is made of the com- 
puter’s memory for a previously installed 
copy of PRN2FILE. It’s necessary (and 
desirable) to install the program only once 
per session. The ability to determine 
whether the program was already installed 


| is therefore a key step. When the program 


is run again to change a parameter (such as 
the designation filename or printer num- 


| ber), the segment of the resident copy is 


determined and saved. 
If a resident copy of PRN2FILE is de- 
tected, an additional step is required. Since 


| the resident buffer may still contain some 


data left over from its last use, it must be 
emptied. If we failed to do this before 
changing the target filename, we could end 
up with a confusing mess, as data destined 
for the old file could end up in the new file. 
The easiest way to flush the buffer is to use 
the “‘initialize printer’’ function call. The 
resident copy of PRN2FILE intercepts the 
function call and interprets it as a com- 
mand to empty the buffer. 

The command line is now parsed for 
any specified parameters. DOS conve- 
niently places any command line parame- 
ters at offset 81h in the Program Segment 
Prefix (PSP) and indicates the length of the 
String at offset 80h. The scan string in- 
struction (SCASB) is perfect for locating 
any slashes (ASCII 2Fh). If any are found, 
the next character should be cither B, P, or 
U. If other letters are found, an error mes- 
sage is printed and the program terminates. 

The /P and /B parameters are quite sim- 
ple, so let’s look instead at how Uninstall 
works. Remember, the two things that 
make a resident program resident are hav- 
ing memory allocated to it and showing its 
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presence in the interrupt vector table. To 
uninstall, we must undo these two steps. 
Getting out of the interrupt table is either 
simple or impossible. It’s simple if the 
vectors we set are still there. In that case, 
we just put back the original vectors that 
were recorded during the install. But if an- 
other resident program has chained itself 
into one of the same vectors, we have no 
way of knowing what the new vector 
should be. If this happens, the “‘Cannot 
Uninstall’’ message is displayed. With the 
vector table restored, we relinquish the 
two memory segments that comprised the 
code and buffer. Then we take the normal 
exit to DOS, leaving not a trace of the 
once-resident program remaining. 

To avoid confusing parameters (such as 
/P2) with the filename, each one is erased 
from the command string as it is pro- 
cessed. To erase letters, they are simply re- 
placed with spaces. When command pars- 
ing is complete, only the filename 
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remains. This handy trick has the addition- 
al advantage that the parameters can be en- 
tered in any order without the need for 
complex logic to separate them. 





= The parameters can be 
entered in any order 
without needing complex 
logic to separate them. 


Parsing the filename takes three steps. 
First, we determine if a drive letter was 
specified. Again the SCASB instruction is 
used, this time to locate the first letter of 
the filename. When the scan completes, 
register Di will point to a colon if a drive 
was entered. The drive letter is then copied 


| to the file specification string. Like the pa- 
rameters, the drive is then erased from the 
command. If no drive was found, we use 
DOS function 19h to obtain the default 
drive. 

The second step is to look for a path in 
the command string. This time we scan for 
a backslash. If one is found, the remaining 
path and filename are transferred to the file 
specification. Otherwise, the default path 
for the selected drive is obtained using 
function 47h. 

Last, the remaining filename is copied. 
At the end of the completed string we adda 
null character (ASCII 0) to conform with 
the DOS convention that calls for an AS- 
CIIZ termination for filenames. The file- 
name is also displayed on the screen at this 
time (using DOS function 9) to complete 
the redirection message. 

Now we’ve got a filename. But is it a 
valid filename? If not—and we’re not all 
perfect typists—then PRN2FILE can't do 
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or many people, using their Local Area 
Network is like a journey across 500 miles of 
bad desert, with strange, unforeseen forces 
of destruction lurking behind every turn. 
Until now that is. 

Because now there's TOPS, a revolutionary 
departure in LAN design. TOPS fully arms each 
node with local user control of information, and frees 
you from the grips of costly central file servers—and 
even more costly network administration personnel. 

TOPS’ unique design gives users completely 
transparent access to files anywhere from any 
operating system on any computer~ anywhere in the 
network. And TOPS’ modular design supports new 
operating systems as they become available. Users 
become believers, because TOPS is so easy to 
operate. All its commands are totally intuitive. 

TOPS is also easy to install and support, and 
there’s no downtime necessary when adding new 
users. You just plug them in. And because there’s 
no central file server you avoid data crashes and 
bottlenecks. Your LAN will be stronger than ever, 
and faster too, because users communicate directly 
with each other. 
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TOPS Version 2.0 does everything the original 
does, then adds a few extras all its own. Like auto- 
matic publishing and mounting of folders and 
volumes. Access to locally attached PC printers by 
other networked PC users. Compatibility with Apple 
Filing Protocol, and FlashTalk” speed (it's three 
times faster than AppleTalk in PC to PC communica- 
tions). Translation of PC files to Mac format and 
vice versa. And a lot more. 

And price? No need to worry, because it won't 
put you into deficit spending. TOPS is just $189 per 
node for Macintoshes and PCs. 

So call 800-222-TOPS (US), 800-445-TOPS (CA), 
fora free Node Warrior button and more information. 
It'll tip the balance of power in your direction. 


TOPS 


ASun Microsystems Company 


2560 Ninth Street, Berkeley, CA 94710 


Registered trademaric TOPS, Sun Microsystems, Inc 
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athing. You could use a series of tests and 
compare instructions to confirm the syn- 
tax, but I decided instead to use a simple 
but foolproof method: just ask DOS to 
OPEN the file. If an error code is retumed, 
then the name must be bad. When this hap- 
pens, the error message ‘Invalid file- 
name’”’ is displayed and the program termi- 
nates. If the OPEN is successful, then the 
file is immediately closed and we can con- 
tinue. (Actually, if the OPEN fails, a CRE- 


ATE is also attempted since the OPEN will | 


fail if the file doesn’t exist. ) 
The next steps are required to transfer 


| the new command parameters to the resi- 
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dent copy of the program. Two things 
must be copied: the printer number and the 
filename. The segment address of the al- 
teady-resident copy has been determined 
by the search. The values are easily moved 





= Totell DOS we’re 
finished but not to erase 
us from memory is as easy 
as saying “‘INT 21h.”’ 


by setting the DS and ES registers to the 
current and preinstalled code segments. 
The printer number can be transferred by 
PUSHing it with the DS register and POP- 
ing it with the ES register. To move the 
filename, the move string instruction 
(MOVSB) is used. Register CX contains 
the byte count, which is 128. This moves 
more data than necessary, but the code is 
more compact. 

The last steps are performed only if this 
is the very first time the program has been 
tun. Memory must be allocated for the 
buffer space. Since DOS always allocates 
all available memory for every program, 
we first release what we don’t need. Then 
the buffer size (label BUFF_SIZE), which 
is in kilobytes, is converted into para- 
graphs by shifting it left six times (one K is 
1,024 bytes, i.e., 64 paragraphs, i.c., 6 
left shifts). 

After allocating a segment for the buff- 
er, we again rotate BUFF_SIZE by acount 
of 10 to convert it to bytes. BUFF_SIZE 








can then be used by PRN2FILE as a mark- 
er for the buffer’s end. 

A funny thing happens if a full 64K 
buffer is specified. After BUFF_SIZE is 
converted to bytes, it becomes zero! The 
reason is simple. The largest integer that 
can be represented by a 16-bit word is just 
one less than 64K (or 65535). When /B64 
is entered, BUFF_SIZE is set to FFFFh 
(the largest possible value), so you'll actu- 
ally get short-changed by | byte. 

The location of the DOS busy flag must 
now be determined using function 34h. It’s 
needed each time a disk write is called for 
to make sure DOS isn’t otherwise en- 
gaged. The flag is set by DOS itself to indi- 
cate when DOS is in an uninterruptible 
state. Though this function remains undoc- 
umented to this day, it forms a key part of 
many resident utilities that must access the 
disk. 

Stealing interrupts is the name of the 
game for resident programs. The initial 
value of each of the four required vectors 
(8h, 17h, 21h, and 28h) is recorded in the 
data area. These are then replaced with the 
routines NEWINT08, NEWINTI17, 
NEWINT21, and NEWINT28. DOS pro- 
vides the services that aid and abet such 
thefts. 

To finish the installation, the memory 
block allocated for the environment copy 
is released. It’s of no value to PRN2FILE, 
and releasing it allows DOS to reuse it. To 
tell DOS we're finished for now but not to 
erase the resident code from memory is 
then as easy as saying ‘‘INT 21h.’’ There- 
after, all programs will be loaded higher in 
memory so as not to interfere with the resi- | 
dent ones. 

Originally, it appeared that PRN2FILE 
could be a very short program. After all, 
‘Redirect the printer output’’ is easy to 
say. As it turned out, programming around 
the limitations imposed by the fact that 
DOS (in current versions) is not a multi- 
tasking operating system required quite a 
bit of code. Over half the program’s | ,386 
bytes are required to address this issue 
alone. Still, whenever you find you want 
to save printer output to a file, you'll be 
glad you added PRN2FILE to your utilities 
collection. Pot 


Tom Kihlken contributes frequently to PC 
Magazine. 
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@ ENVIRONMENTS ® CHARLES PETZOLD 


EXPLORING 


THE OS/2 
VIDEO INTERFACE 


How DOS and OS/2 compare in video access procedure and speed; how the Kernel handles 
ANSI control codes; the OS/2 analogues of direct screen writing and pop-up windows. 


ten involves a high degree of interac- 
tion with the user. The display reacts 
immediately to every keystroke; screen ar- 
eas can be scrolled up or down, left or 


S oftware for personal computers of- 


right; paragraphs are formatted dynamical- | 


ly; windows pop up with information. 

That programs can use the video dis- 
play so intensively is a result of the com- 
puter’s hardware architecture. Video dis- 
play memory is as addressable on the bus 
as is all other memory, so a program can 
display something on-screen by writing 
into this memory. This architecture has 
had profound consequences for the evolu- 
tion of PC software. Spreadsheet programs 
we’ve become accustomed to using on 
PCs are almost inconceivable on a main- 
frame, because a mainframe is connected 
to terminals by cables. Despite the speed 
of processing within the mainframe, the 
bottleneck is the cable. A mainframe pro- 
gram cannot use the video display the way 
a PC program can. 





Almost every applications program — 


written for the IBM PC directly accesses 
video memory to achieve as fast a display 
response as possible. The facilities built 
into MS-DOS and the PC’s BIOS for writ- 
ing to the display have long ago been 


| deemed inadequate. In one sense, PC soft- 


ware is as good as it is (and as fast as it is) 
precisely because programs take advan- 
tage of the computer’s architecture and ac- 
cess video hardware directly. 


THE DIFFERENCE FOR OS? Under 
a multitasking operating system (such as 
OS/2), direct access to the machine’s hard- 





ware by applications programs cannot be 
tolerated. 

The hardware must be shared among 
multiple applications. If two programs at- 
tempt to write to the video display at the 
same time, the operating system must al- 
low only one of the programs to succeed. 
The video output from applications must 
therefore go through the operating system 
before reaching the hardware. 

Before 1 saw OS/2, | was nervous about | 
the video display interface it would pro- | 
vide. I feared that the restrictions inherent 
in a multitasking operating system would 
cripple applications in the way they used 
the screen. If OS/2 had a slow character- 
mode video interface, 1 realized that pros- 
pects for the success of the operating sys- 
tem would be dim. 

My fears were unfounded. The OS/2 
Kernel contains a complete character- 
mode video interface with excellent per- 
formance. This interface replaces the PC 





= Under a multitasking 
operating system (such as | 
OS/2), direct access to the 
machine’s hardware by 
applications programs 
cannot be tolerated. 








BIOS and goes beyond it in terms of speed 
and functionality. 

Note: Beginning with this issue, I’ Il use 
mixed upper- and lowercase letters for the 
names of OS/2 Kemel functions. What 
was previously written as VIOWRTTTY 
will now be shown as VioWnTTY. As 1 
write this (early September), there’s a 
move afoot at Microsoft to make this 
change. The sample programs in these 
columns will continue to use full upper- 
case function names, however, because 
that’s the only way I can compile them 
without making extensive changes to 
header files provided with the OS/2 Soft- 
ware Development Kit. [Our style conven- 
tions will try to track such ongoing 
changes. We could only wish that Micro- 
soft had not chosen to employ such Ger- 
manic-length function names in the first 
place.—Ed.} 





TESTING OS/2 VIDEO I recently con- 
verted the PC Labs standard character- | 
mode video benchmark tests to OS/2. The | 
results, using an 8-MHz IBM PC AT con- | 
nected to an IBM EGA in a 25 by 80 mode, | 
are shown in ‘‘Performance Tests: DOS | 
and OS/2."” 

The first test involves ten repetitions of 
clearing the screen, homing the cursor, 
and writing 24 60-character lines (includ- 
ing a terminating carriage return and line 
feed) in a teletype fashion. The DOS ver- 
sion of the benchmark test uses the BIOS 
interrupt 10h function call 6 to clear the 
screen, function call 2 to set the cursor, 
and function call 14 to write teletype out- 
put to the screen. The OS/2 version uses 
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pt Performance Tests: 
Zu DOS and OS/2 


esults show OS/2 video output to be 

markedly faster than that of DOS. The 
slower time of a single OS/2 screen updete 
is only a matter of milliseconds and not 
visible to the human eye. 


Performance Times 
(Times given in seconds) 


bos 
osi2 


The Teletype Without Scroff test clears the screen and 
‘writes 24 lines of 80 characiers each to the display. The 


the test clears the screen with BIOS interrupt 10h function 
call 6, sets the cursor with cail 2, and teletypes to screen 
with call 14. In OS/2 the same tasks are 

the VioScrollUp, VioSetCurPos. 





the VioScrollUp, VioSetCurPos, and 
VioWnTTY functions (described later) to 
duplicate these tasks. The OS/2 version of 
this test runs over six times as fast as the 
BIOS version under DOS. 

The second test is similar to the first ex- 
cept that the screen is cleared and the cur- 
sor homed only at the beginning of the test. 
Then, 240 60-character lines are written to 
the display. This requires that the display 
be scrolled by the BIOS or the OS/2 Kemel 
functions. The OS/2 version of the test 
runs more than twice as fast as the BIOS 
version. 

The DOS version of the third test up- 
dates the entire screen | 000 times with a 
single character and attribute by writing di- 
rectly to video memory using the assembly 
language REP STOSW instruction. In the 
OS/2 version, I used the VioWrtNCell 
function (also described later). 

The OS/2 version of this third test runs 
about 20 percent slower than the DOS ver- 
sion, Because the DOS version does this 
task as quickly as possible, obviously the 
OS/2 version could not nun any faster. This 
test shows the penalty involved in using 
the OS/2 function calls instead of writing 
directly to the screen. OS/2 requires I] 
milliseconds to update the whole screen 


result shown is the total of the ten inais The DOS version of 240 {ines of 60 characters each to the display. The DOS and 


performed using 
. and ViOWnTTY functions. 
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Relative Times 
(DOS = 100) 


The Teletype with Scroil test clears the screen, sets the 
cursor at home for the first 24 lines of the routine, and writes 


OS’2 versions of the test use the same functions as the 
‘Weletype Without Scroil test to perform the tasks. 


with a single character and attribute, rather 
than 9 milliseconds. In real life, the differ- 
ence is not noticeable. 


THE NEW STANDARD No PC pro- 
grammer really likes to write directly to 
video memory. We’ve been forced into it 
by the inadequate performance of DOS 
and the PC BIOS. OS/2 gives us an alter- 
native that is nearly as fast as direct access 
and uses OS/2 function calls. To me, this is 
one of the most liberating aspects of OS/2. 

Obviously the OS/2 character-mode 
video YO function calls are an important 
part of the operating system because they 
will be used by every OS/2 Kernel charac- 





w O/S 2 gives us an 
alternative that is 
nearly as fast as direct 
access and uses O/S 2 
function calls. 


The Update Whole Screen test updates the entire screen 
1,000 times with a single character and attribute by writing 
directly to video memory. The DOS version of the test up- 





ter-mode application that uses the display 
in a full-screen mode. In short, this is the 
new character-mode video I/O standard. 

All OS/2 Kemel functions for video /O 
begin with the letters Vio. An OS/2 Kemel 
program that uses this set of functions is 
called a VIO application. (VIO may be 
pronounced ‘‘vee-i-oh’” or ‘‘vy-oh’’ as 
you prefer.) 


THE TELETYPE APPROACH The 
easiest way to write to the display is to treat 
it as a simple teletype device. Output be- 
gins at the current cursor position. The cur- 
sor is incremented as the text is written. A 
few simple control characters are under- 
stood: carriage returns (ASCH code 13), 
line feeds (10), beeps (7), backspaces (8), 
and tabs (9). Text that extends beyond the 
end of a line is wrapped to the next line. If 
text reaches the bottom of the display, the 
screen is scrolled. 

Under the OS/2 Kernel, the highest- 
level function that sends teletype output to 
the screen is DosWrite, which is not a VIO 
function. In C, you call DosWrite to write 
to the screen like this: 


DosWrite (1, &buffer, bufferlen, éwritten) ; 


DosWrite is very similar to the DOS inter- 
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rupt 21h function call 40h. The first pa- 
rameter is the file handle. Using | means 
standard output, just as in DOS. This is 
followed by parameters for a pointer to a 
buffer containing the text and the length of 
the text. The last parameter is a pointer toa 
variable that receives the number of bytes 
actually written. 

You should use DosWrite in any pro- 
gram where redirection of standard output 
might be desired by the user. l used Dos- 
Write in the ENVIRON program in Envi- 
ronments, Volume 6 Number 20. Many 
normal C video output functions (such as 
printf) translate into DosWrite calls. 

If possible redirection of output is not a 
concern, you can use the VioWntTTY 
function: 


ViowWrtTTY (&buffer, bufferlen, @) ; 


The last parameter (documented as a ‘‘vid- 
eo handle**) is always zero under the OS/2 
Kernel. 

These two functions are virtually iden- 
tical except that DosWrite output can be 
redirected but VioWnTTY output always 
goes to the screen. II standard output is di- 
rected to the sereen, DosWrite simply calls 
VioWnTTY. 

When I first started programming for 
OS/2, 1 naturally assumed that VioWn- 
TTY would be much faster than DosWrite. 
After all, when a program uses the DOS 
function call 40h to write to the screen, 
DOS passes the output to the CON device 
driver, character by character. The device 
driver then calls the BIOS teletype func- 
tion for each character. DOS cannot pass 
the entire buffer to the device driver be- 
cause DOS, not CON, expands tabs. 


VIO Functions in OS/2 


08/2 function 
VioWrtCellStr 





Writes io the screen: 
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My initial attitude toward DosWrite 
(which I suspect will be shared by many 
people who come to OS/2) demonstrates 
how much our minds have been polluted 
by the trashy operation of DOS. Under 
OS/2, there is virtually no speed penalty in 
using DosWrite. Most of the OS/2 internal 
and external functions (such as DIR and 
TYPE) use DosWrite with good results: 
the OS/2 TYPE command is more than 


twice as fast as the DOS TYPE command. | 


PARTIAL ANSI The character strings 


passed to DosWrite and VioWnTTY can | 
contain ANSI control sequences. ANSI in- | 





= Under OS/2, there is 
virtually no speed penalty 
in using DosWrite. Most 
of the OS/2 internal and 
external functions use it 
with good results. 


terpretation is built into OS/2 as a default. 
If you want to use ANSI control sequences 
in an OS/2 program, you're free to do so 
without requiring users to put a DE- 
VICE=ANSI.SYS statement into their 
CONFIG.SYS files. 

ANSI control sequences Iet you posi- 
tion the cursor, move the cursor up, down, 
left, and right, erase the display; erase a 


String of alternating characters and attributes 

String of characters (does not change existing attributes) 
String of characters with single specified attribute 

Single character and altribute writien n times. 

Single character written n times 


VioWrtNAttr 


Single attribute written n times 


O$/2's V1O tunctions write characters and attributes to the screen starting at a specified row and column position 











line starting at the cursor position; set attri- 
butes (such as color), and redefine the key- | 
board. The OS/2 ANSI control sequences 
do not go beyond those defined in DOS, 
however, and this is a very small subset of 
the ANSI X3.64-1979 specification. Ap- 
parently Microsoft didn’t feel a need to 
beef up the ANSI support in OS/2 because 
nobody uses ANSI very much. (And why 
not? Because it’s incomplete, of course.) 

An external command named AN- 
SILEXE tums ANSI interpretation on and 
off for a screen group. A program can also 
turn ANSI support on and off through the 
VioSetAnsi function. 


MORE VIO FUNCTIONS § The Dos- | 
Write and VioWnTTY functions begin 
writing screen output at the current cursor 
position, You can change the cursor posi- 
tion by calling 

VioSetCurPos (row, col, 0) ; 


The following function obtains the current 
cursor position: 


VioGetCurPos (&row, &col, 0) ; 


The current position of the cursor must be 
obtained by passing two pointers to the 


| function—two addresses of variables that 


will be set to the current row and column 
when the function returns. 

Next is a set of functions that can write 
to any place on the screen, but do not alter 
the position of the cursor in the process. 
These functions do not interpret control | 
characters (such as carriage returns or line 
feeds) or ANSI control sequences. Text | 
that exceeds the limit of a line will wrap to | 
the next line, and text that goes past the end 
of the screen will not cause the display to | 
scroll. In other words, these functions treat 
the video display as simply a linear block | 
of memory. 

These functions are shown in the table 
“VIO Functions in OS/2."* Each of them 
takes a row and column starting position 
and a pointer to the character string, attri- 
bute string, or combined character and at- 
tribute string. 

You can also read the screen starting at 
a specified row and column position for a 
specified length using either the VioRead- 
CellStr (read string of alternating charac- 
ters and attributes) or VioRceadCharStr 
(read string of characters only). 
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ASCROLL AROUND THE SCREEN It 
has always frustrated me that while the PC 
BIOS had routines to scroll a window on 
the screen up or down, it couldn't scroll 
sideways. OS/2 corrects this deficiency. 

There are four scrolling func- 
tions—VioScrollUp, VioScrollDn, Vio- 
ScrollLf, and VioScrollRt. Each of the 
functions takes a starting and ending row, 
a starting and ending column, the number 
of lines to scroll, and the cell (character 
and attribute) used to fill the area uncov- 
ered by the scroll. 

If the starting row and column are set to 
zero, the ending row and column set to 
~ 1, and the number of lines is set to —1, 


then the entire screen will be filled with the | 


cell. This is the recommended way to clear 
the screen. 


THE LOGICAL BUFFER APPROACH 
Some programmers might feel more com- 
fortable getting access to a block of video 
memory and manipulating it directly. This 
facility is also provided by the OS/2 Ker- 
nel. You first call VioGetBuf to obtain the 
address and length of a block of memory 
called the logical video buffer: 


viocetBuf {Slogicalbuffer, length, 0) ; 


The length of this buffer is the same as the 
length in bytes of the physical display 
memory associated with the current video 
mode. You treat this logical buffer as if it 
were real video memory by simply writing 
characters to it. When you want to update 
the real screen with this buffer, you call 


vioShowBuf (offset, length, 9) ; 


Starting at the specified offset in the logical 
buffer and for a specified length, the logi- 
cal buffer is then copied to the real video 
buffer. 

For many existing programs that cur- 
rently write directly to the screen, this is 


perhaps the easiest approach to converting | 


the program to the OS/2 Kemel. Rather 
than use B000:0000 or B800:0000, you 


just obtain an address from VioGetBuf and ) 


write to that. At strategic points in the pro- 
gram, you update the screen from the buff- 
er using VioShowBuf. 


WORKING WITH VIDEO MODES 
Programs running under the OS/2 Kernel 
can obtain information that indicates the 
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video adapter type (currently mono- 
chrome, CGA, and EGA), the monitor 
type (currently monochrome, color, or en- 
hanced color), and video memory size by 
calling VioGetConfig. This function al- 
lows a program to identify the video hard- 
ware. (Obviously, the function in the retail 
version of OS/2 will also include codes for 
the PS/2 VGA adapter and monitors.) 

A program can obtain the current video 
mode for the screen group by a call to Vio- 
GetMode. This allows the program to de- 
termine the number of character rows and 
| columns and other information. The video 
mode is identified not by the codes used in 
the PC BIOS, but rather by a structure 
called ModeData defined in the header file 





SUBCALLS.H, a file included with the | 


OS/2 Software Development Kit. This 


ModeData’s Video 
Information Fields 


Size 
(bytes) Description 
2 Length of structure 


‘Text or graphics flag 
Number of color bits 


Field 


1 
1 
2 


table ‘‘ModeData’s Video Information 
Fields.”” 

A C program can define a structure 
(named md, for example) of type Mode- 
Data like this: 


struct ModeData md ; 


Before calling VioGetMode, the first field 
of the structure must be set to the length of 
the structure: 





md.length = sizeof md ; 
VioGetMode (&md, 6) ; 


An OS/2 Kemel program can use this 
same structure with the VioSetMode func- 
tion to set a different video mode. Of 
course, the video mode must be supported 
by the adapter. 

The EGA43.C program shown in Fig- 





structure contains the fields shown in the | 





ure 1 shows how VioGetConfig, VioGet- 
Mode, and VioSetMode can be used to 
switch an EGA to 43-line mode under the 
OS/2 Kemel. If you have the OS/2 Soft- 
ware Development Kit properly installed, 
you can compile and link this program by 
the command 


CL -G2 -Zp EGA43.c 


The program first uses VioGetConfig 
to determine if the machine has an EGA 
board with an enhanced color monitor. Us- 


ing the VioSetCurType function, EGA43 | 


also changes the cursor toa block. Accord- 
ing to OS/2 documentation, VioSetMode 
does not clear the screen or change the cur- 


| sor position. While the former is true, Vio- 


SetMode currently homes the cursor, so 
the cursor position is saved before the 
mode change and restored afterwards. 

The OS/2 Kernel also includes a func- 
tion named VioSetState that can set the 
EGA palette, set the border color, and 
switch between using the high bit of the at- 


| tribute code for background intensity or for 


blinking. Other OS/2 Kernel functions ob- 
tain pointers to fonts stored in the PC ROM 
BIOS or can be used to set an EGA font 
from a font table supplied by the program. 


POPPING UP As I've discussed in pre- 
vious columns, OS/2 divides a session into 
screen groups. Only screen output from 
the program running in the current screen 
group (the visible screen group) goes to the 
physical screen. However, programs run- 
ning in the other screen groups (except the 
DOS Compatibility Box screen group) 
continue to run. Because the programs use 
the OS/2 VIO functions to write to the 
screen, OS/2 can save video output from 
the other screen groups in separate blocks 
of memory. When the user switches 
among screen groups, OS/2 saves the con- 
tents of the video display associated with 
the current screen group and restores the 
screen image from another screen group. 
There are times when a program run- 
hing in the noncurrent screen group must 
notify the user of something. The program 
can do this by making a call to VioPopUp. 
VioPopUp causes OS/2 to save the dis- 
play memory of the current screen group, 
change the video mode to a normal 25 by 
80 text mode, and clear the screen. This is 
a special *‘pop-up screen.’’ The program 
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/* EGA43.C--08/2 program to switch to ZGA 43-lins mode */ 
/* Programmed by Cherles Petsold, 1987 wf 


#include <subcalls-h> 
main () 


{ 

struct Configbete cd ; 
struct ModeDete md 5 
struct CursorDete cad ; 
unsigned int row, col ; 
static char 


cd.length = sissof cd ; 
VIOGETCONFIG (@, &cd, 8) } 


errormsg {) = “Requires EGA boerd end displey” ; 


/* get video herdwere code */ 


if (cd.edepter_type *= 2 && cd.displey type == 2) 


md.length = siseof md ; 
VIOGETMODE (&md, 8) ; 


VIOGETCURPOS (érow, &col, 6) ; 


VIOGETCURTYPE (&cad, 0) ; 


td.row = 43 ; 
VIOSETMODE (imd, 0) 3 


eed.cur_stert = @ ; 
ced.cur_end = 7 ; 
VIOSETCURTYPE (&cad, 0) ; 


VIOSETCURPOS (row, col, @) ; 


} 
else 


/* get current video mode */ 
get cursor position */ 


get cursor type */ 


switch to 43 line mode */ 


/* set the cursor to « block */ 


/* restore the cursor position */ 


VIOWRTTTY (errormsg, siseof errormsg - 1, @) ; 


veturn @ ; 





Figure 1: EGA43.C shows switches to 43-line mode using OS/2 VIO calls. 


calling VioPopUp can then write to this 
screen, read the keyboard, and so forth. 
When the program is finished using the 
pop-up screen, it then executes the 
VioEndPopUp function. This retums to 
the screen group that was interrupted. 

VioPopUp is used mostly by back- 
ground programs executed via the OS/2 
DETACH command. Normally, pro- 
grams that are DETACHed run in a special 
screen group to prevent their video output 
from interfering with the foreground pro- 
cess of the screen group. The only way 
these programs can display something to 
the screen is to issue a VioPopUp. 


THE WAKEUP PROGRAM Figure 2 
shows a program called WAKEUP that 
uses VioPopUp in this way. If you want to 
be awakened at 5:30 P.M., you can run 


DETACH WAKEUP 17:38 


The DETACH command causes 
WAKEUP to be executed in the back- 





ground, and the OS/2 command line 
prompt retums when you run it. WAKE- 
UP first determines the difference between 
the time specified in the WAKEUP com- 
mand line and the current time. It then calls 
DosSleep, which suspends operation of a 
program for a specified period of time. 
When DosSleep retums, WAKEUP calls 
VioPopUp to put a message on the screen. 
it frantically beeps the PC speaker by call- 
ing DosBeep and altcmates the color of the 
screen between white text on a red back- 
ground and red text on a white back- 
ground. (If that doesn’t wake you up, per- 
haps you need the sleep.) When you press 


a key, WAKEUP calls VioEndPopUp and | 


terminates normally. 


You can use DETACH to mn WAKE- 


UP as often as you like during an OS/2 ses- 
sion with many different wakeup times. 
Each copy runs independently in the back- 
ground. If you simply run WAKEUP from 
the command line without DETACH, it 
runs as a normal program and you cannot 


do anything more in the screen group until 
it terminates normally (aftcr the pop-up) or 
you press Ctrl-Break. 


DOS-TYPE POP-UPS UNDER OS/2? 
The operation of VioPopUp is not quite 
what you would expect if you're familiar 
with DOS RAM-resident pop-up pro- 
grams such as SideKick. When these pro- 
grams pop up, they appear in a window on 
top of existing programs. VioPopUp, on 
the other hand, completely clears the 
screen and gives the program access to the 
entire blank screen. 

There are reasons why SideKick-type 
pop-ups are not suited for the OS/2 Kemel. 
Suppose, for example, that you're running 
a communications program and you're 
downloading a text file on-screen and sav- 
ing it into a file. You pop up a RAM-resi- 
dent program in the middle of this. Under 
DOS, the communications program will 
be suspended while the pop-up is on the 
screen. (This might lead to problems, of 
course, The input buffer could overflow, 
and the program might miss some input. 
That's just one of the many reasons why 
RAM-tesident programs such as SideKick 
are not viable under DOS and continue to 
give users problems. ) 

Under OS/2, however, the underlying 
communications program would continuc 
to mun. There is no way—and there should 
be no way—for the pop-up program to sus- | 
pend the communications program. If the 
Pop-up program were able to write to the | 
same screen the communications program 








a VioPopUp is used 
mostly by background 
programs executed via 
OS/2 DETACH. 





was using. the communications program 
| might then writc over the part of the screen 
) occupied by the pop-up. 

To prevent this, then, the OS/2 Kemel 
assigns a DETACHed program its own 
special screen group. The only way a DE- 
TACHcd program can display visible out- 
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@ ENVIRONMENTS 


/* WAKEUP.C--Popup Alarm for 0S/2 Kernel 


/* 


dinclude 


#include 
_ | #include 


*/ 
Programmed by charles Petzold, 1987 */ 


<doscalls.h> 
<subcalls.h> 
<conio.h> 
<stdio.h> 
<stdlib.h> 
<string.h> 


main (arge, argv) 





int arge ; 
char *argv [{} ; 


static char mag (] = “WAKE UPI WAKE UP1 WAKE UPI" ; 
static char delim {) = "3" 3 

struct DateTime datetime ; 

unsigned int hour, min, i, waitflags = 1 ; 

long wakeuptime, currenttime ; 


if (arge < 2 || 23 < (hour = atoi (strtok (argv [1], delim))) || 
59 < (min = atoi (strtok (NULL, delim)))) 
{ 
puts ("\nSyntax: WAKEUP hour:minute 
return 1 ; 


} 


wakeuptime = (hour * 69 + min) * 60000L ; 


(24-hour format)") 7 


DOSGETDATETIME (Sdatetime) ; 


currenttime = ((datetime.hour * 69 + datetime.minutes) * 69L + 
datetime.seconds) * 1000L ; 


if (wakeuptime < currenttime) 
wakeuptime += 24 * 3690000L ; 


DOSSLEEP (wakeuptime -= currenttime) ; 
VIOPOPUP (Swaitflags, 8) ; 


VIOSETCURPOS (12, (88 - sizeof (msg)) / 2, 8) ; 
VIOWRTTTY (msg, sizeof (msg) - 1, @) 7 


while (Ikbhit ()) 


{ 
VIOWRTNATTR ("\x4F", 25 * 90, 0, 8, 0) 3 


for (i = 1; i < 18 3 i++) 


{ 
DOSBEEP (500, 58) ; 
DOSBEEP (1008, 59) ; 
} 
VIOWRTNATTR ("\x74", 25 * 88, 0, 8, 8) 3 
for (i = 13 i < 10 3 i++) 
{ 
DOSBEEP (1908, 58) 3 
DOSBEEP (2000, 58) ; 
} 
} 


VIOENDPOPUP (8) 3 
return @ ; 


} 


Figure 2: Written in C for OS/2. this is one alarm clock you won't sleep through. 
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put is by calling the VioPopUp function. 

Why this restriction? Well, anything 
else would have required the OS/2 Kernel 
to include the concept of a screen ‘“‘clip- 
ping region”’ to prevent one program from 
writing over a window used by another. 
But this would then require that the Kemel 
support everything else connected with 
windowed programs, such as directing 
keyboard input to one of several multiple 
programs running on one screen. 

The OS/2 Kermel doesn’t have all this 
because windowing is really the job of the 





= When we begin talking 
about graphics, we really 
need to start exploring the 
Presentation Manager. 


OS/2 Presentation Manager. Under the 
Presentation Manager, every program be- 
comes a pop-up. 

But there is a possible compromise. 
One of the developers of OS/2 told me that 
they were considering modifying VioPop- 
Up so one of the input flags would specify 
that the pop-up screen not be cleared. The 
contents of the interrupted screen would 
thus appear on the pop-up screen, but the 
screen would no longer be used by the pro- 
gram that the pop-up program intermupted. 
This would provide the illusion of a DOS- 
type pop-up and allow the pop-up program 
to capture parts of the screen, perhaps like 
the SideKick Notepad. That’s a good idea, 
and | hope they do it. 


MOVING ON TOGRAPHICS The 
OS/2 Kernel VIO functions are basically 





for character-mode video output. When | 


we begin talking about graphics, we really 
need to start exploring the Presentation 
Manager. In the next column we'll look at 
other ways that OS/2 programs can use the 
screen, including graphics in the Presenta- 
tion Manager, graphics without the Pre- 


| sentation Manager, and (perhaps most sur- 


prising of all) how a program can use 
character-mode VIO functions in the Pre- 
sentation Manager. Pu 
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Find anything on your hard disk 
...in seconds! 


@ Handles up to 8,000 files 
and 33 megabytes 


@ Uses only 90K RAM and 
14% disk overhead 


@ Works with any program 
or application 


@ Finds and transfers text and 
numbers from any file into the 
document you're creating 


H No need to quit your program and 


Now, all your 
information works together! 


Memory Lane™ is the only software program that 
indexes everything on your hard disk — every word 
and number — effortlessly, Even if you have hundreds 
of files, you can find and transfer information — in 
seconds. No matter what kinds of files you have — or 
what program you're in when you need the informa- 
tion. Find dBase™ items faster than dBase. Paste 1-2-3'™ 
print images or DisplayWrite 4" items into WordPer- 
fect™., Whatever you need you can get. Just press one 
hot key and you'll be speeding down Memory Lane! 


lose time... or your train of thought 


@ all for an introductory price 


of just $99 


» 
** With hundreds of memos 
and letters on my hard disk, 
MEMORY LANE is 50 times faste 
than word-search functions for locating 
and pulling pieces from one document 
into another.” 


Try it for yourself today! 


Mail to: Group L CORPORATION 
481 Carlisle Drive @ Hemdon, VA 22070 
703-47 140030 
dBase, 1-2-3, Display W'rite 4. and W ordPertect are trademarks of Ashton-Tate 
Corp.. IBM Corp. Lotus Development Corp, and ¥ ordPertect Corp 
respectively 
CIRCLE 319 ON READER SERVICE CARD 


Call 1-800-672-5300 
or mail this 
coupon today! 


I | 60-DAY APPROVAL OFFER 


O Send me the Memory Lane hard disk utility to use on my 
IBM-compaiihle PC. If ’'m not completely satisfied, | may 
return the software within 60 days for a 100% refund. 


Q Check OVISA O MasterCard © American Express 








D Bill me* —___ == Exp. Date 
Signalure_—_ = 
lame —_ = 
Company 
Mreet —____ 
State — ZIP 


Telephone Number ( ) = —— 


toy Vingonia. ack 29. thes 


Mail to: araii ine )RATI 
481 Carlisle Drive a Hemdon, VA 22070 
703-47 1-0030 
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Critically Acclaimed... 


“The PGS LS-300 is a competent image 
scanner that is compact, reasonably priced 
and extremeiy fast and easy to set-up and 
operate...The LS-300 wiil stand out as an 
exceiient vaiue.” 

Personal Computing, April 1987 


“The abiiity to aiter the image in detaii 
using the zoom feature gives this producta 
big advantage over many other scanners 
that reiy on screen grabbers or their own 
graphics editors...The LS-300 is a good 
candidate for users who want a generai 
purpose scanner for desktop pubiishing.” 


PC Magazine, April 1987 


Imagine being able to scan photos, graphics, and 
illustrations into your personal computer and being 
able to precisely position them in reports and proposals. 
Preview the graphic impact of charts and tables, modi- 
fying at will, before they appear in print on your laser 
printer. 


The Princeton LS-300 allows you to scan a full page of 
text and images into your IBM PC/XT/AT or compatible 
at a laser-perfect 300 dots per inch in as fast as 12 
seconds per page. 


The LS-300 can be used with PC systems that utilize 
CGA, EGA or monochrome displays. Or team it up with 
the Princeton LM-300 Monitor, to allow you to view full 
page visual effects before printing. An optional trainable 
OCR software package enables your PC to read and 
store typewritten pages. 


PC Paintbrush Plus Included! 


A $149 retail value, the amazing PC Paintbrush Plus is 
included with the purchase of the LS-300 Scanner. The 
Paintbrush Plus lets you create image files, compatible 
with Ventura Publisher, Page Maker, etc. for profes- 
sional-quality drawings, diagrams, charts, graphics, and 
headlines, with your mouse, joystick or digitizer. Mani- 
pulate images to create precisely the effect you want. 
Incorporate company logos, too! 


Put a spark into your reports with the quick creative and 
productive LS-300. It's available with adapter board, PC 
Paintbrush Plus, and all cables, for a suggested retail 
price that's remarkably affordable, $1,095." 


Also available is an 
"SCSI" interface 
Mac Scan* for ihe 
Apple Macintosh 
You can scan, edit 
and store a vanety 
of Mac desktop 
publishing applica- 
tions — MacPamnt. 


MacWrita, Page- 
maker, 


1. ReadySetGo!, 
Ragtime and Just 
Taxt — and print on 
your Apple Laser- 
Whiter 


For Apple Sysiems cail direct: 

*New Imaga Technology, Inc. 
10300 Greenbelt Road Seabrook, Maryland 20706 
301-464-3100 
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PRINCETON 


GAAPHIC SYSTEMS 


601 Ewing Street, Building A, Princeton, NJ 08540 


609-683-1660 Telex: 821402 PGS PRIN 
CIRCLE 209 ON READER SERVICE CARD 


REGISTERED TRADEMARKS: 18M, PC. XT, AT, Intemational Business Machines, Inc. PO 
PAINTBRUSH PLUS, Z-Soft. VENTURA PUBLISHER, Xerox Corp, PAGEMAKER, Aidu® 
APPLE, MACINTOSH, MACPAINT, MACWRITE, Apple Computers, Inc, READY SET GK, 
Manhatten Graphics RAGTIME, Orange Micro Inc, JUST TEXT, Knowledge Engineering: 
Inc. 
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& POWER PROGRAMMING @& RAY DUNCAN 


PARSING 
ROUTINES IN C 
AND ASSEMBLER 


Handling command line arguments can be a messy chore, especially in assembly language. 
Here are equivalent C and MASM routines you can put in your library to facilitate the task. 


routines that look for a command line 

filename, or that take some action 
based on a command line switch, at least 
50 times in the last few years. Yet despite 
the noble sentiments in my last column 
about modularization and reusability of 
code, I’ve never bothered to write some 
general-purpose MASM routines that 
would take care of this problem. To make 
up for this lapse, I’ll introduce you to the 
facilities for command line argument pro- 
cessing provided by the C language, and 
will then go on to develop similar MASM 
procedures. 

But first, some terminology. The com- 
mand line is the line entered by the user to 
mun a program. It contains the name of the 
program, optionally followed by other pa- 
fameters separated by spaces, tabs, or oth- 
er delimiters, and is terminated with a car- 
fiage retum. The command tail is what 
remains of the command line after the pro- 
gram name and any redirection or piping 
parameters have been removed. MS-DOS 
places the command tail of a program at 
offset 80H in its program segment prefix 


[= probably written little MASM sub- 


(PSP), in the following form: a byte con- | 
taining the length of the command tail, fol- | 


lowed by the text of the command tail it- 
self, followed by a carriage return (ODh) 
that is not included in the count. Each file- 
name, switch, or other parameter in the 
command tail is called a command tail ar- 
gument. 

C provides programmers a mechanism 
that makes it very easy to inspect com- 
mand tail arguments within a program. 
The program’s startup code (which is auto- 








matically inserted into every C program by 
the Linker) inspects the command tail, 
counts the arguments, and converts each 
argument into a null-terminated (ASCIIZ) 
String. It then passes the argument count 
and an array containing the addresses of 
the ASCIIZ strings to the main routine of 
the program, as the integer arge and the 
pointer array ar gv[ ], respectively. 

As a further convenience, when the 
host operating system makes the informa- 
tion available (DOS 3.x does), the startup 
code provides the name of the program it- 
self in the form of an ASCIIZ string, as 
command line argument argv[0}]. The 
program can use argv [0 ) to find its data 
files, overlays, and the like in cases where 
the current directory is not the one from 
which the program was loaded. If the pro- | 
gtam name is not known, argv([0] will 
point to a dummy string of some kind. 
Thus, the value of arge is | or greater, 


gram. It begins by displaying the number | 
of command tail arguments and then con- 
tinues on to display the arguments them- 
selves on separate lines. For example, if 
you compile SHOWARGS.C into 
SHOWARGS.EXE and then enter 


SHOWARGS CAT DOG DUCK 





you will see 


The command line contains 4 arguments 
Argument @ is: C:\PCMAG\SHOWARGS.EXE 
Argument 1 is: CAT 
Argument 2 is: DOG 
Argument 3 is: DUCK 


More is going on here than meets the 
casual eye. The C startup library looks for 
‘‘white space’’ between the command tail 
arguments, and it treats any combination 
of tabs and spaces as a single separator. It 
makes an exception, however, for text en- 
closed within a pair of double quotes. Such 
text gets passed as a single argument. For 





even if the command line used to load the | instance, the command 
program contains no arguments at all. = Be 
SHOWARGS.C (Figure 1) illustrates | SHOWARGS “CAT DOG" DUCK 
will display 


how arge and argv are used in aC pro- 








finclude <stdio.h> 


main(argc,argv) 

int argc; 

char *argv[]: 

{ int x; 
printf("\nThe command line contains %#d arguments", argc); | | 
for (x=@; x<arge; x++) j 

printf("\nArgument td is: %s ", x, argv[x]); 

puts(""); 








Figure 1: SHOWARGS.C provides a demonstration of command line argument processing in C. 
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The command line contains 3 arguments 
Argument @ is: C:\PCMAG\SHOWARGS. EXE 
Argument 1 is: CAT DOG 

Argument 2 is: DUCK 


The lihrary also checks the currently run- 
ning version of MS-DOS, since the pro- 
gram name (argv [0]) can only be deter- 
mined in MS-DOS. Version 3.0 or later. 
For earlier MS-DOS versions, Microsoft 
C retums the string ‘C’ for argv[0]. 
while Turbo C retums a null string. 

When a filename that includes wildcard 
characters (* or ?) is passed to a program, 
all the Iilenames that match the argument 
must then be processed. Microsoft C 5.0 
includes an object module, SETARG- 
V.OBJ, that you can link with your pro- 
gram to carry out filename expansion and 
matching automatically. 

For example, let's produce a new 
SHOWARGS.EXE file by recompiling 
and linking our litte SHOWARGS pro- 
gram to inelude SETARGV.OBJ. 


CL SHOWARGS.C SETARGV 


If the current directory contains the files 
TEMPI.DAT, TEMP2.DAT, and 
| TEMP3.DAT, the command 


SHOWARGS TEMP*.* 
will display 


The command line contains 4 arguments 
Argument @ is: C:\PCMAG\SHOWARGS.EXE 


Argument 1 is: TEMP1.DAT 
Argument 2 is: TEMP2.DAT 
Argument 3 ia: TEMP3.DAT 


name 
title 


arge 


return aa terminator. 
{C) 1907 Zaff Communicationa Co. 
call with: £8:8% = command line 


AX 
Other regiatera preaerv: 


Returna: 


Odh ’ 
@ah ‘ 
09h FY 
20h ? 


ASCII tab 


word public ‘copE‘ 
Cat_TEXT 
arge 
near 


bx 
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If no files match the argument containing 
wildcard characters, it is passed to the pro- 
gram unchanged. 

If your C program does not use arge 
and argv[], you can reduce its size by 
providing a dummy function to replace the 
C runtime lihrary’s command tail parsing 
function. The name of this function may 
vary from compiler to compiler. In Micro- 
soft C, you would include a function decla- 
ration of the following form in your main 
program module: 


_setargv() 
{ 
} 


MASM COMMAND LINE ARGU- 
MENTS Examining the command line 
arguments ina MASM program is a messy 
process at hest. An .EXE program is 


| passed the segment address of the PSP in 


arge --- return argument count 


arge.ASM: return count of command line argumenta. 
Treata blanka and taba aa whiteapace, carriage 


= argument count (alwaya >=1) 


ASCII carriage return 
ASCII line feed ax 


ASCII apace character 


3 make arge available to Linker 


+ count command line argumenta 


registers DS and ES at entry. but it usually 
resets these registers in a hurry in order to 
get at the variables and constants in its own 
data segment. Thus, the program must ci- 
ther put the PSP address away somewhere 
if itexpects to look at the command tail lat- 
er, or it must copy the command tail to an- 
other buffer within its data segment. (In 
MS-DOS. Version 3, interrupt 21H fune- 
tion 62H can be called at any time to get 
the PSP address, but it’s really not worth 
the trouble to include special code just to 
use this function when it's available.) 

ex 

aa,l 
argei: 


arge2: ba 


arge 


arge 


ca 
bx 





} @ave original 8x and Cx 


Figure 2: ARGC.ASM, a MASM equivalent of C's argc. 





ca,-1 


byte ptr ea:(bx],cr 
3 


arge2 


arge2 


To make matters worse, the program 
name (corresponding to a C program's 
argv[0]) is stored ut the end of the pro- 
gram’s environment block in a dilferent 
segment altogether from cither the PSP or 
the program's data. A program that wants 
to look at its own name must first make an 
MS-DOS call (interrupt 21H function 
30H) to make sure the name is available, 
pick up the segment of the environment 
block from offset 002CH of the PSP, and 
then scan past all the variables (PATH=, 
PROMPT =. ete.) in the environment 
block. 

In order to put this problem to rest (for 
the purposes of future columns, anyway). | 
have written two general-purpose MASM 
procedures that provide command tail ar- 
gument counting and pointers. These sub- 
routines, called (by a strange coincidence) 
arge and argv, work just as you would | 
expect from our previous discussion of the 
C language argc and argv |. 

The procedure arge (Figure 2) is 
passed the address of the command tail in 
registers ES:BX and retums the nuraber of 
command tail arguments in register AX. 
Multiple tabs and/or blanks are treated as a 
single separator between arguments. For 
symmetry with C, the value retumed is al- 
ways at least I (i.c., ar ge counts the pro- 
gram name as a argument, even though 
that name is not actually present in the PSP 
command tail data). 

The pracedure argv, listed in Figure 3, 





3 6for later 
3 force count >= 1 


} aet flag = outaide argument 
3} point to neat character 


3 exit if carriage return 


byte ptr ea:(ba), blank 

argcl 

byte ptr ea:(bx|,tabd 
1 


} Outarde argument if AscII blank 
} outaide argument if ASCII tab 


otherwise not blank or tab, 
+ jump if already inaide argument 


e@lae found argument, count it 
aet flag = inaide argument 
and look at neat character 
reatore original 8x and cx 


return AX = argument count 
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is passed the address of the command tail 
in registers ES:BX and an argument num- 
ber in AX. and returns a pointer to that ar- 
gument in ES:BX with the length of the ar- 
gument in AX. If the argument is not 
present (i.c., if argv is called with AX 
greater or equal to the value returned by 
argc), AX is returned as zero. The routine 
contains special code for ar gv {0} and re- 
turns a pointer to the program name from 
the environment block if possible. 
Presenting these handy procedures 
gives me an excuse to introduce you to the 
| idea of modular MASM programming. 
| You can assemble argv and arge inde- 
pendently and keep them around on your 
disk as object module (.OBJ) files. or you 
can put them into a library, so they can be 


name 
title 


argv 


ARGV. ASM? 


oame. 
return as terminator. 


{Cy 1967 2iff Communications Co. 
Call with: 


ES:BX = command lice address 


aX . 





argument number (0 


Returns: ES:BxX = 


AX = 


argument address 
argument lengtb 





argv --- return srgument pointer 


return sddress and lengtb of specified 
3 command line srgument or fully qualified program 
Treate blsoke and tabs ss whitespace, carriage 


(implicit: E6=PSP segment) 
jad) 


+ PCOS ES Be eye” AP ane 
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linked into a program whenever you need 
them. To illustrate this process, I’ve writ- 
ten a short demonstration program called 
SHOWARGS.ASM (see Figure 4). Note 
that ARGV.ASM and ARGC.ASM cach 
contain PUBLIC declarations of their main 
procedure names, so that those names will 
be visible to the Linker, and SHOWARGS 
.ASM contains two EXTRN statements to 
tell the assembler that the ARGC and 
ARGV routines will be linked in later. 

First. assemble the three files that are of 
interest: 


MASM SHOWARGS; 
MASM ARGV; 
MASM ARGC; 


Then link the three modules into the exe- 


ax, bx 


bx 





argvé 


argvé 





t 





cutable file SHOWARGS.EXE: 
LINK SHOWARGS+ARGV+ARGC; 


Having done this, if you next enter the 
command 


SHOWARGS CAT DOG DUCK 


you will see 

the command lina contains 84 arguments 
Argument 9@ is: C:\PCMAG\SHOWARGS.EXE 
Argument 91 is: CAT 

Argument 82 ie: DOG 

Argument 93 igs: DUCK 


For even more convenience, you can 
inser’. ARGV.OBJ and ARGC.OB) into 
an object module library and let the Linker 
extract the routines from the library when | 
it needs them. First, to create the library 


jump 1f slready ioside argument 
else count srguments found 
hie the one we're looking for? 
go find its length 
, meat flag = inside argument 
and look at next character 


found desired argument, now 
# determine ite length... 
gave param. atartiog address 


} point to next character 


byte ptr ea:jba),cr 


: found end if carriage return 


byte ptr eas[bx),blank 


+ found end if ASCII blank 


byte ptr es:[bx),tab 





(@-nrgument not found) 
Other regiatere preserved. 


Tf called with Ax*@ {ergv(@)) and running under 
NE-DOS version 3.8 or lster, returns ES:BX pointing 
to program name io environment block and Ax=lengtb, 
otherwise returns £3:8xX unchanged and Ax=0. 


@dh 
@ah 
ooh 
20h 


1 ASCII carrisge reture 
3 ASCII line feed 

3 ASCII tab 

3} ASCII apace character 


cr 
it 
tab 


TEXT 


word public ‘cope’ 
cat_TEXT 
argv 3 make argv avallable to Linker 


nesr 3 get address & length of 


3 Command tail argument 


ox 
al 


1 eave orlginal cx and DI 


ax.ox 
argvé 


1 ie it argumect 67 
3 yea, jump to get program name 


ah,ah 3 ioitlallee argumect counter 


argvlr ex,-1 3} met flag = outside srgumer* 


argva: bx 3} polot to next cberacter 
byte ptr ee:(bx)],cr 

argv? 3} exit if carriage returo 
byte ptr es:(bxj,blaok 

argvl 
byte ptr ee:(bxj,tab 

argvi 3 outeide argumeoct 1f ASCII tab 


3 if oot blank or tab... 


7 Outelde argumeot if ASCII blsok 


Figure 3: ARGV.ASM, a MASM equivalent of ar gv [ ] inC. 





argvé: 


argv?: 


argvés 


argv9: 


eub 
jmp 


x0r 
Jap 


mov 
int 
cmp 
jb 

mov 
xor 
xor 
mov 
cld 


argvs 


bx, ex 
ax, bx 
argvx 


ax, ax 
argvs 


ax, 3006h 





repne ecasb 


acasb 
jne 
add 
mov 
pov 


argv? 
di,2 

bx,di 
ex,-1 


Fepne ecasb 


not 
dec 
nov 


pop 
pop 


ox 
x 
ax,cx 


di 
cx 


1 found end if ASCII tab 


3} met £a:8x = srgument sddress 
i and AX © srgument length 
3 return to caller 


eet AX © @, argumect not found 
returo to cellar 


epecial handllog for argv=0 
3 check if Dos 3.8 or later 
{force AL@@ in case DOS 1) 


bes 1 or 2, return nall param. 
get environment segment from POP 
find the program oame by 

firet ekippiog over #11 the 
eovironment variables... 


sean for double oull (can‘t use 

{8CASW aince might be odd addr.) 
: loop if it wae a single cull 

akip count word io environment 

Gave program name address 

now find its length... 

ecen for ancther oull byte 

convert Cx to length 


return length io AX 


common exit poiot 
3 vestore origioal Cx and DI 


return to caller 
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name 
title 


showsrgs 


7 
} SHOWARGS.ASM --- demonstrate command line psrsing 


? with srgc.ASM end ARGV.ASN 


3 

2 (C) 1907 Ziff communicetions Co. 
3 
stdin 
stdout equ 
etderr egu 2 


emdteil equ ooh 
egu oah 
egu Oeh 
egu g28h 
equ Goh 


erge:neer 
srgv:nesr 


DATA, STACK 


word public ’CODE’ 


ce@:_TEXT, ds:DGROUP, 88 :STACK 


fer 7 entry point from MS-DOS add 


@x, DGROUP 
do,ox 


pep,ee 


bx, endtail 
srge 


psre,ex 


bx, offeet msgis 
bedec 


dx,offset megi 
cx,msgl_ien 
bx, stdout 

st, 40h 

21h 


9x,count 
9x, pers 
mein2 


bx, offset mag2e ; 
badec 


dx,offset meg2 
ex,msg2_ len 
bx, stdout 

oh, 46h 

21h 


sx, count 
ee,pep 


SHOWARGS -- erge sad srgv demo 


egu o + MS-DOS hendlee for 
1 3 etenderd devicee 


offeet of commend tsil 
in program segment prefix 


ASCZY carriege return 
ASCII line feed 21h 
ASCII blenk 

ASCII tab 


make our dsts segment mov 
sddresssble ret 


3; eeve eegment of PSP 
ES:8X = command tsil 
get number of commsnd 


line srguments 
ond seve it 


convert count to ASCII 
for output 


dieplsy the number of 
comnsnd line srgumente 


diepley next ergument 
ere we ell done? db 
yee, exit 


no, convert srgument number 


sand dispisy the number 


1 now get the sctusl srgument. 
ES:8X% = command tsi1 end 
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returns ergument count 
returns pointer to srgument 


badec = endp 


TEXT ends 


_DATA 
count dw @ 
pors dw t) 
pep dw o 
meg db 


megis db 
msgi_len egu $-msgl 


meg2 db 


meg2s db 
meg2_len equ $-meg2 


DATA = ends 


STACK 


ende 








Figure 4: SHOWARGS.ASM is the assembler equivalent of Figure 1. 





(Jet's call it PP.LIB. sinee we'll be adding 
more routines to it in future columns) enter 
the eommand 


LIB PP +ARGV +ARGC; 


Now, to build the executable file 
SHOWARGS.EXE from the file 
SHOWARGS.OB] and PP.LIB, type 


LINK SHOWARGS,,, PP; 


When the Linker processes SHOWARGS 
-OBJ, it notices that it has two unresolved 
references to the procedures ARGV and 
ARGC. Sinee no other object modules are 
specified in its command line that might 
satisfy the referenees, the Linker searches 
the library, finds modules with names that 
mateh what it needs, and incorporates 
them into the executable program. Onee 
you get used to it, you'll find that making 


bx,cmdtsil 
srgv 


word ptr count 
mainl 


9x, 4c00h 


ax,’00" 
mov [bx], 9h 
[bx+1],91 


segment word public ‘DATA* 


exr,lf 
db *The commend line contsins * 
*xx arguments’ 


cr,lf 
"Argument ° 
*xx iss ' 


eegment psre steck ‘STACK’ 


dw 64 dup (?) 


ssve our dsts segment end 
displsy srgumen= etring 


now DS:DX = srgument sddr 
and CX = srgument length 


restore our dsts segment 


go to next srgument 





exit to MS-DOS 


7 convert binery velue 0-99 
to decimel ASCII chers. 
esll wath 
AL = binery dete 
8x = sddr. fer 2 chers. 


divide AL by 1@, lesving 
AH=quotient, AL=remainder 
convert to ASCII 
etore ten’s digit 
store one’s digit 
return to celler 


current comnand line srgument 
tots] commend line srguments 
eeve segment of PSP 


an effort to write reusable, general-pur- 
pose MASM routines and putting them 
into libraries will save you tons of time and 
aggravation. 

in the next column, 1’ll discuss environ- 
ment variable processing in C and MASM 
programs, and I'll develop some MASM 
routines that provide eounterparts to the C 
runtime library's serviees for searching the 
environment. a 
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MULTIBILLION MANUFACTURER 


OFFERS 100% SATISFACTION 
AND WARRANTY 





$-286 Plus Base System $4395 


© 80286-10 CPU real ZERO Wait State 

© Landmark CPU Test 12.5 MHz 

« 7 Expansion Slots 

© 4 MB Standard RAM (100 nS chips) 

© Clock Calendar with Battery Backup 

« Combined Floppy/Hard Disk 
Controller 

© 6/10 MHz Clock Speed 

© 1.2 MB Floppy Disk Drive 

© Serial/Parallel Ports 

@ Enhanced 104 MAXISWITCH 
Keyboard 

e FCC B Class Approved 


$1535 


Complete System 
« Base System 
© Paradise Autoswitch 480 


« Samsung 14” EGA Monitor with Tilt 
& Swivel Base 


— 


473 Macara Avenue 
Suite 706 
Sunnyvale, CA 94086 


S-286 Base System $995 


© 80286-8 CPU real ZERO Wait State 

© Landmark CPU Test 10.3 MHz 

¢ 8 Expansion Slots 

@ 512k Standard RAM (100 nS chips) 

¢ Clock Calendar with Battery Backup 

« Combined Floppy/Hard Disk 
Controller 

© 6/8 MHz Clock Speed (switch 
selectable) 

@ 1.2 M8 Floppy Disk Drive 

© Serial/Parallel Ports 

© Enhanced 101 MAXISWITCH 
Keyboard 

© FCC 8 Class Approved 


$1135 


EGA Complete System 

* Base System 

¢ Paradise Autoswitch 480 

¢ Samsung 14” EGA Monitor with Tilt 
& Swivel Base 


TO ORDER CALL TOLL FREE: 


TERMS 

All major credit cards accepted. 

3% shipping and handling. 

CA residents add 7% sales tax. 

One year complete waranty on all products. 
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88 Turbo Base Unit $399 


© 8088 CPU 4.77/8 MHz Speed 

¢ 7 Expansion Slots 

© Floppy Disk Contralier e Power Supply 
© Small Foot Print Case 


MONO Complete System $67°' 


© Base Unit « 512K RAM AT Keyboard 

¢ Two 360K Floppy Disk Drive» Serial/ 
Parallel Ports 

Ce lelarere lo] slaliec ore lce] 

© Samsung 12” Amber Monitor with Titt & 
Swivel base 


88 Turbo 10MHz MONO = $682 
Complete System 


MINISCRIBE 71 MB Fullht 28ms Hard Disk $075 
INTEL Math Coprocessor 80287-8 $249 
512K Additonal 100 nS RAM chip 90 
340K Floppy Disk Drive 9? 
Modem Hayes Compatible 1200B/2400 79/498 
MS DOS 3.21 w/GW Basic 69 
PC DOS 33 98 


IN CA CALL: 
800-543-8868 


TECH SUPORT & INFO: 
(408) 737-8585 
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PRODUCTIVITY 


SPREADSHEET 


CLINIC 


An @function bug in 1-2-3; easy macro debugging; entering long formulas; foreign- 
language accents by menu; doublestriking F3 for a full-screen range name display. 


DEBUGGING MACROS 

There are several ways to debug a failing 
1-2-3 macro. The most obvious is to use 
the single-step function to go through it un- 
til you find the error. This can take time 
with along macro. 

Another technique is to put /xq or a 
blank row after any line in the macro so as 
to stop execution at a certain point. That | 
way you can run the macro at normal exe- 
cution speed up to a known point and then 
check the results. But this, too, takes time, 
and you have to move the blank row or /xq 
to a new place if you want to continue 
checking the macro. 

Yet another method is to create ranges 
part way through a macro and assign mac- 
ro names (consisting of a backslash and a 
letter) to them. Then you can start the mac- 
ro at any of these intermediate points. This 
is not only time-consuming, however, but 
it doesn’t allow you to run the entire macro 
through from the beginning. There are 
some macro errors that are caused by a sit- 
uation created at the beginning of the mac- 
ro that is not handled correctly later on. 
This debugging method might not catch 
these errors. 

1 have found that the best solution is 
simply to insert {?} in the macro wherever | 
would like to stop it and check results. 
When you run the macro, it will stop at 
each of these points and then conveniently 
restart from the same point as soon as you 
hit the Enter key. With this technique you 
can sometimes manage to debug a macro 





in a single pass. 
Ralph D. Sappe 
Poughkeepsie, New York | 


Another advantage of stopping the macro 
in midstream with {?} is that you can then 
page through the worksheet to any loca- 
tion so as to check results before you re- 
start with Enter. Of course, if cursor loca- 
tion is important to the continuation of the 
macro, you must be sure to restore it be- 
fore you continue. 

Juse a slight elaboration of the {?} tech- 
nique when | am using certain |-2-3, Re- 
lease 2.0, macro commands. Often the re- 
sults of these new commands are not 
displayed until the worksheet is recalculat- 
ed, so simply stopping execution with {?} 
may not give a realistic picture. When the 
macro stops, | can hit F9 (Calc) to get a 


fresh display of results before I hit Enter to | 


let macro execution continue. 

Hitting F9 can be a problem when the 
spreadsheet is large and takes a long time 
to recalculate, and I don’t want to take the 
trouble to isolate the macro from the 
spreadsheet so I can debug it separately. 1 





w There is a bug in /-2-3. 
When you expand a 
single-cell range into a 
multiple-cell range, the 
@function may lose the 
range name completely. 





can get an update of the display without 
doing a recalc simply by entering a valid 
carriage return. The easiest way to do this 
is to find a blank cell and enter a single 
character. The screen updates, | examine 
it for errors, and then hit Enter to continue 
execution. 


BUG IN THE RANGE FUNCTION 
There is a bug in the way /-2-3 handles 
certain ranges with the @functions. When 
you expand a single-cell range into a multi- 
ple-cell range, the @function may lose the 
range name completely. This is best illus- 
trated by an example. 

First, create a worksheet that looks like 
the first screen in Figure 1. The formulas in 
line 5 are displayed as text, but enter them 
as formulas. Set the global column width 
to about 18. Now give the name RANGE] 
to the range Al..A3 and the name 
RANGE? to cell B1. Next put the formula 
@count(range 1) in cell A6 and the formu- 








la @count(range2) in cell B6. Format the | 
range A5..B6 totext (/Range Format Text) | 


so you will be able to see how the formulas | 
change. Finally, put the formula +A5 in 


cell A8 and copy it to the range A8..B9, so 
you can see the values of the formulas in 
AS..B6. You should end up with a spread- 
sheet that looks like the second screen. 
Now comes the surprise: Redefine 
RANGE], changing its contents from 
Al..A3 to Al. Change the definition of 
RANGE2 from B! to B1..B3. What you 
get is the third screen in Figure 1, which is 
certainly not what you expected. Column 
Ais fine, but the @count formulas in col- 
umn B have lost RANGE? as their argu- 
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a 
| (TDIRD SCREEN) } 
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2 5 2 
2 le 
3 15 
‘4 
5 @COUNT(A1..A3) @count (Bi) 
6 
7 
a 

(FIRST SCREEN) 

A 3B 

i o 1 
2 168 
3 no 
‘4 
5 @COUNT(RANGE1) @COUNT ( RANGE2) 
6 GCOUNT (RARGE1) @COUNT | RANGE2) 
1 
8 3 2 
3 3 1 

{SECOND SCREEN) 

a 3 

1 = 1 
2 le 
3 is 
4 
$s @COUNT (RANGE1) @couNT(B1) 
6 @COUNT (RANGE1) @count(B1) 
7, 
8 1 a 
sl 1 


Figure 1: Inconsistencies in |-2-3's range 
function. 


ment and now refer only to BI. RANGE2 


| is supposed to include B1..B3, not just a 


single cell. If you put a number in cell B2, 
the @count values in cells B8 and B9 
don’t change to 2, as they would if the for- 
mulas in BS and B6 really referred to 


| RANGE2. 


It's not only the @count function that 
drops the range name. Any time you ex- 
pand a single-cell range name into a multi- 
pke-cell range name, all @function argu- 
ments that had the single-cell range name 
are converted incorrectly to the actual orig- 
inal single-cell address (in this case B1). 
So don’t ever use /Range Name Create to 
convert a single-cell named range into a 
multiple-cell range. The new, expanded 
range will be perfectly valid for new refer- 
ences to it, though. If you enter a new 


| @count(range2) formula somewhere in 


the third screen, it will refer to cells 
B1..B3 as it should. 





OT 
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There are more surprises. Goto cell A5 
and hit Edit (F2), but don’t hit Enter or an 


arrow key. The argument in the formula is | 


a single-cell range, Al..Al, which is sup- 
posed to be impossible. (If you can show 
me any other way to get the argument of a 
function to appear as Al..A1, Pll eat my 
hat.) Hit Esc to leave AS as it was. If you 
now expand RANGE] back to include 


| Al..A3, you'll see that AS and A6 don’t 
-| dump the range name from the argument 


and give you a reference to a single cell, as 
the formulas in B5 and B6 did. That’s be- 
cause of that Al..Al argument. If you had 
gone to A5 and hit Edit (F2) and then En- 
ter, you would have collapsed the argu- 
ment to Al, and the expansion of 
RANGE! would have given you the same 
muddled error I mentioned earlier. 

Kevin Gaza 

Valparaiso, Indiana 


Both Releases 1A and 2.0 have the same 
nasty bug. Fortunately, most of us don’t 
often have to expand a single-cell range. 


INTERNATIONAL CHARACTERS 
In the Spreadsheet Clinic of April 28, 1987 
(Volume 6 Number 8), I was pleased to 
find a submission that offered a way to in- 
clude international characters in /-2-3 
without using cumbersome compose se- 
quences. The same thing can be done by 
using a menu, as outlined in Figure 2. As 
shown, six different international charac- 
ters can be selected, but you can, of 
course, have as many as eight. I have used 
numbers in the top line of the menu, since 
that lets you make a selection by typing a 
character rather than having to move the 
cursor and hit Enter. To get the letters into 
the menu to begin with, you must use the 
1-2-3 compose sequence. In the figure, \A 
and CHARACTER are the range names of 
the cells to their right. 

You can run the macro and make a 








= I found a way to include 
international characters 

in /-2-3 without 

using cumbersome 
compose sequences. 


menu selection at any point at which it is 
legal to type a label. This includes creation 
and deletion of range names, as well as 
range names used after the Goto (F5) key. 
You can also run the macro repeatedly 
within the same label, if you need more 
than one accented character. The macro 
will even work while you are in INPUT 
mode. 

Mike Avon 

Waterloo, Ontario 

Canada 


This is a simple and interesting solution to 
the problem of compose sequences. It's 
also edifying to see how 1-2-3 handles ac- 
cented characters internally. For exam- 
ple, the characters in the second line of the 
menu are supposed to be displayed in the 
second line of the control panel as you 
move the cursor along the top line of the 
menu. However, 1-2-3 usually displays the 
default, standard-ASCll character in the 
second line rather than the accented char- 
acter. I think this is distracting, so 1 would 
leave the second line of the menu blank. 
That way, when you move the cursor, the 
second line stays empty. Of course, since 
Mr. Avon has cleverly included a number 
as the beginning character of each menu 
chaice, you don’t have to move the cursor 
atall, 


{MENUCALL CHARACTER} 





Figure 2: A menu that leis you select international characters without the bother of going through 


the 1-2-3 compose sequence. 
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Improve your image with our Signature 
and get a free change of character. 
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For a limited time only, when you buy any Star 
Signature Series Printer, Star will give you a free font 
cartridge worth $60"! And you can choose one of our 
distinctive type styles that suits your character. 

The 24-wire Star Signature Series improves your image 
with letter quality pane and high-resolution graphics that 
make all your work look great. Ail this makes the Signature 
Series among the most advanced and versatile business 
printers you can buy. 

So, now is the time to buy a Star Signature Series Printer. 
Then, just use your free font cartridge and get achange 
of character. Call Star now to find the dealer nearest you. 
1-800-447-4700 . °Manufacturer's suggested retail price. 


THE IMAGEPOWER PRINTERS 
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Ammunition to 
conquer your 
biggest problems! 


without V-EMM 
(640 kilobytes) 


A few years ago, 640 kilobytes was ample 
memory, even for the most demanding 
applications. 

But DOS has grown. You probably use a 
RAM-disk or a print-spooler. You may have 
grown dependent on pop-ups or resident 
utilities. And most importantly, your 
applications have probably grown, too. 

Today, that same 640 kilobytes just isn't enough 
ammunition to conquer the larger spreadsheet 
or database problems. 

The Virtual Expanded Memory Manager is a 
software product that provides your EMS 
applications with up to eight megabytes of 
expanded memory. No EMS board is required. 
Do you have a PC/AT or PS/2 with extended 
memory? 

If so, you probably haven't found anything but 
VDISK that could use this extra memory. But 
V-EMM effectively turns extended memory 
into expanded memory. And you can even 
supplement this memory with your hard disk. 
Do you have an EMS board or a PS/2 memory 
board? 

V-EMM works synergistically with these boards 
to combine the high speed of electronic bank 
switching with the large capacity of virtual 
memory. 

Do you have a hard disk? 

Even without memory boards, V-EMM turns 
hard disk storage into expanded memory. 


Want to conquer your biggest problems? 
V-EMM is compatible with most leading EMS 
applications, including: 1-2-3, Symphony, Re- 
flex, Framework II, and SuperCale, Call today! 


For sophistication, versatility, ... 
and real virtual memory logic, 
nothing comes close to Fort’s 
Software's V-EMM. ... It clearly 
outclasses the competition. 

-- March 31, 1987 


30-day money-back guarantee 


Fort’s Software 
only P. O. Box 396 
$89.95 Manhattan, KS 66502 
ssaenerining == (913) 37-2897 


Requirements: IBM PC, XT, AT, or PS/2 (or compatibles): 
DOS 2.0 (or higher); IBM Fixed Disk (or compatible). 
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Zunday 
Formula in cell 05: { 


Pcnoost (PMD ($053,7), °Saturdey°, “Sunday”, *Monday", °Tuaaday”, “Wednaaday®, *Thursday“,“Fraday*) | 


een veyew 


Figure 3: A 1-2-3 formula that displays the day of the week. 


DAYS OF OUR LIVES 

The Spreadsheet Clinic of June 9, 1987 
(Volume 6 Number | 1), showed a way to 
have /-2-3 find the day of the week corre- 
sponding to a date. That method works, 
but if you have Release 2 there’s a simpler 
way. The formula in cell DS of Figure 3 
uses @choose and @mod to display the 
day of the week directly. The @mod func- 
tion divides the date serial number by sev- 
en and returns the remainder, a number 
from Oto 6. Since January | , 1900 (the day 
1-2-3’s intemal calendar begins), was a 
Saturday, 0 is Saturday, | is Sunday, and 
soon. The @choose selects the proper day 


+C36+D142. If you need absolute refer- 

ences, you can always write +$A+$B. 
Quek Kwang Chye 
Singapore 


There actually is a way to get around the 
240-character limit, as I explained in my 
comments on the original submission. It's 
more of a trick than a solution, however, 
and Mr. Quek’ s technique is easier. 


GETTING TO A RANGE 
A lot of people realize that if you hit the 

Goto (F5) key in /-2-3 and then hit the 
Name (F3) key, you'll get a display of 


based on the value of @mod($D$3,7). spreadsheet range names in the display 
Scott Strehlow panel. But look what happens if you hit F3 
Oshkosh, Wisconsin | twice: you get all of your range names ina 


full-screen display. Highlight the range 
name you want, hit Enter, and go right to 
the range. 


Several readers sent in this handy formula, 
but Mr. Strehlow’s letter arrived earliest. 


Marshall Durbin 
LONG FORMULAS Guymon, Oklahoma 
In Spreadsheet Clinic of October 28, 1986 
(Volume 5 Number 18), a reader men- 
tioned several ways to compact long for- 
mulas to fit into a cell. (The limit for most 
spreadsheets is 240 characters.) He sug- 


You'd think Lotus would document a 
handy fact like that, but I couldn’ t find it 
described anywhere. If you use /Range 
Name Create (or Delete), you'll also get a 
list of range names in the control panel. 
Here, too, if you hit F3 you'll get a full- 
screen display of names. Now if you hit F3 
again, you can toggle between full-screen 
and control-panel displays. This is one 
more nice feature that slipped past the doc- 
umentation writers. 





# If you use /Range Name 
Create (or Delete), you’ll 
get a list of range names in 


CONTRIBUTE TO THE CLINIC 
the control panel. 


Share your latest spreadsheet discovery 
through PC Magazine’s Spreadsheet Clin- 
ic. We'll pay you $50 or more for anything 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Spreadsheet Clinic, PC Maga- 

zine, One Park Avenue, New York, NY 
10016. PC 


gested sticking to cell references in the A 
to Z range, because they take up fewer 
characters than AA, AB, etc. 

I have another suggestion: use single- 
letter range names instead of cell address- 
es. +A+B is a much shorter formula than 
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PROoOUCTIVITY 


USER-TO-USER 


A powerful utility that can remove all files in a subdirectory and the subdirectory itself in one 
step, but that respects protected files and can run without user intervention. 


ZAPPING DIRECTORIES 

How many times have you attempted to re- 
move a subdirectory and seen ‘‘Invalid 
path, not a directory, or directory not emp- 
ty”’ appear on the screen instead? 

DOS has limitations when it comes to 
removing files. It lacks a utility that in one 
step deletes all of the files in a specified di- 
rectory and then removes the directory. 
RFD.COM (Remove Files and Directory), 
created by RFD.ASM in Figure I or 
RFD.BAS in Figure 2, does this while also 
allowing batch execution, and it reports on 


the success or failure of the process. 

RFD operates in two modes, an interac- 
tive one and a batch mode that can be run 
from a batch file without any annoying 
messages. The syntax is 


RFD [d:] path [/Y] 


In interactive mode the program asks 
the user whether or not to proceed. Speci- 
fying the ‘/Y’ option on the command line 
bypasses the prompt (automatic response) 
and suppresses the display of the result 


ee eS 


2 Progrem 1 -AFD.ASH 
@rogrammer : J. Btepheo Redsond 


Syntax 1 RFD {4)) path {/7 
naecription : RFD remove: 


path argument on the casmeed line. 


1 
ye the filee and subdirectory epecified by the 
ood RFD 


haa tuo eedes of 


eperetion) 11 defeult command lien mede, 2) hetch mode. 
1) Defeult - verning ie iesuad end veer muet respond 
to proceed (een Werning Messege;. 


2) Raton 


= specify */7° atgumext on command lien. 3 
Se vernieg Will be issued ead progren vill; 


etteept to remove directery. 
foth modes ef eperetios issue ee ERRORLEVEL code upae 


termination o8 fellews: 


+ Syetex Error 
- Operetor Tarminated 3 
9 - Protected Pileje; in eub-dir ; 


a - Peth x 
a et 


angrest paca Leite) ‘onde’ 
aneume = cer 


sigan 


3 


Stert 
*{c) 1007, Ziff-Davie. 


i 


41,16,°¢° 


04 dup (7) 
iO 


Nildcerde 
ese 


7 GSE SSSeeeEe 


start 


*epacitiad Peth wet Pound’,13,18,°0° 


Pound f) 


ofa) Completion 


¢ -Gom file, Exe2gim 


: Terminate and stey Residect 

By J. Stephen Redmond: 

*ea WARNING ©* - All Pilee Will Be Deleted |°,13,18 
‘be You waeh te Preceed (¥/M) 7 0 


i frivi #1 


fet_Petni 





messages. RFD will, of course, tell you 
what happened. It returns a result code so 
that the result of the program can be pro- 
cessed with ERRORLEVEL. In batch 
mode, all messages to the screen are sup- 
pressed. To put RFD into batch mode just 
use the ‘/Y’ switch on the command line. 
When you run your batch file, you will not 
get any screen output and you don’t have 
to be around to answer questions. 

RFD terminates with retum codes that 
may be tested with IF ERRORLEVEL 
subcommands during batch file execution. 


01, 06h 1 point te Path name lLengt 
op ae ptr [ei) 1 number ef bytes on pete line 
1, 3; need et leest 4 chere te onit reat 
1 directory 
1 Shepley syntea enseage errer 


Phe oe 
el, 
nae t 


i} de not include leedizg epace 
sore high helf 

1 eeve leogth of pethnare 

1 searah fer awiteh indiceter 
etert eeerch here 
ecee the etring 
en wvitch, sek user if ek 


byte ptr [di], Syk : copitelies evitch 
byte ptr (4i}, -¥° ; ie it the ¥ eviteh 
Proept yes, ekip prompt 

ex get length ef pathname 
ex,2 adjuat fer eairey length 
ox eove adjustad length 
Cpmode_su, 6 eet te batch mode 
Set_Poth 

ex, Question query veer 
service $ - Print étring 


cervice 1 ~ weit fer key prose 
i end diepley it 
i Capitelize the responce 
3 precead cenfirmation 7 
yeo, proceed 
eoit code 


1 qet path length 
eeve it again 
atert move here 





{contiues) 


Figure 1: RFD.ASM, a code that creates the RFD.COM utility to remove both the files in a subdirectory and the subdirectory itself. 
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@ USER-T 


‘O-USER 


di, Pathneme ’ 
noveb ’ 
byte ptr (di), 5 
dx, Ota : 
ah, 1Ah 1 
ath 


bp 1 get length pathname 

bp J eave it again 

ei, Wiidzerds =) eource string 

dl, pathname(bp] } deetination etring plus offnet 
25 J byte count for move 

novel } move in wildcards = 


addreea of storage 
the pathname 


dick treaster address REd_seits 
iBction iA = eat dta 


du, Pathnase J address pathname and vildcardx 
cE, cu J @ero attribute 

ah, 48h } Punction 48 - Find Firet File 
2ib 

al, 2 t €ilez not found 

Remove 


dte] 38) J thie Le where fllenane ie atored 
job 


J} max, 13 chare 
thname(>peij} } etore filename after the ‘\* 
J move the filename io 
1 €01l Cilenmme - ipel, path 
1 Function 41 - Unlink ~ delete file 


4 AL“ 5 here emans protected file 


4 Punction 4F - ext eatchlog Pile 
1 oo wore filea found 
1 leogth of pathnase 


Patbuame(oij, @ ) eake it en axclic pathnane egaia 
dx, pathnane 


it | 


ive 
e 
] 


QSTTLTTEAS TE 





services 34 - rmdir 


@ + Batch mode, 1 = Command Kode 


save error code from processes 
oaxt lien on display 
eervice 6 - prixt etring 


restore errors code 
erly] $9 - Incorrect syntex 


Erivi 66 - Oper Terminated 


Erlvl $ ~- Protected filez 


Qrivl 3 = Path not round 


wervioe 4c - Exit with Code 


te store dish date 


(Figure I ends) 
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‘ Program fnr creating RFD.CON == by J. Btephen Redmond 
CLS: PRINT “Checking DATA; plense veit...° 
FOR Bel TO 36sFOR Cul TO 161RRAD AG1TST+VAL[“GB°+A$) tNEXT 
READ StF S=T THEN 156 
PRINT “DATA ERROR IB LIWE*;B°10+160;° -~ REDO*:END 
‘T=6;BEXT(RESTORE:OFEN “RFD.COM™ AS $1 LEW=1:FIELD 01,1 as 
FOR Bel TO 36:FOR C=] TO 16:READ AS 
LSET D$@CHRS(VAL[°SB°4A$) 1 1:PUT OL:WEXTIREAD DUMNYS (EXT 
CLOSB1PRIBT °RFD.COM CREATED 
DATA E9,3C,01,26,43,29,26,43,6F,76,76,72,69,67,60,74,1427 
26,31,36,36,37,2C, 28, 4A, 20,53,74,65,76,66,65, 1064 
GE, 20,52,65,64,6D, 67, 2 2A,20,57,41,52,45,1283 
49,48, 47,26,20,2A,28 46,66,6c,1043 
65,73,20,57,66,6¢,6¢,20,42,65,26,44,65,6C,65,74,1361 
65 ,64,20,21,0D,6A,44,6F,26,56,6F,75,26,57,66,73,1156 36, $2,03,89,00,00,00,3£, Fi 
26,74,6F,20,50,72,6F,63,65,65,64,28,26,56,2F,1366 B4,41,C0,21,3C,05,74,17,54,4F, 1,30,12,75,0F, 1602 
iF, 26,24,53,79,6£,74,61,76,20,3A,20,52,1133 Sz, 6, 64,F9,01,00, +B4,3A,C0,21,2£, 1055 
44,20,5B,64,3A, 50,26, 70 ,61,74,66,6£,61,60,65,1366 06, 3B, 33,02, 00,74,36,50,60,16,76,01,54,06,C0,21,1344 
20,58,27,56,50,00,6A,24,56,72,67,67,72,61,60,26,1171 $6,3C,63,75,07,00,16,76,01,20,1F,60,3C,62,75,07,1345 
$4,65,72,60,66,6B,61,74,65,64,26,62,76,20,4F,76,1511 DATA 60, 16,96 ,01,BB,14,66,3C,65,75,07,8D, 16,B9,01,BB, 1408 
65,72,61,74,6F,72,60,6A,24,50,72,6F,74,65,63,74,1446 DATA 69,60,3C,03,75, 0A, 0D, 16,08, 01,50,84,69,C0,21,56,1321 
65,64,20, 46,66, 6¢,65,73,20,69,68,20,53,75,62, 64,1409 DATA B4,4€,CD,21,00,00,66,60,00,00,00,00,00,00,00,00,494 
69,72,65,63,74,6F,72,79,00,6A,24,53,70,65,63,66, 14460 





Figure 2: RFD.BAS, which creates the RFD.COM utility to remove both the files in a subdirectory and the subdirectory itself. 





Here are the meanings of the retum codes: When RFD encounters a read-only, | tected file is the first directory entry, no 
hidden, or system file it stops, since such | files will be deleted and RFD will exit with 

Se eee eee Ue ecalayaouetatar files are usually marked that way for good | a05 retum code. 

re Becens pened = avountated a Protected File | reason. RFD will delete all files it finds un- Like the RD command, RFD will not 

00 - Normal Termination - Rexoved til it encounters a protected file. If the pro- | remove the directory that it is in. But it will 
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@ USER-TO-USER 


delete all of the files in the current directo- 
ry. This is easier than typing DEL *.* and 
then having to type Y, or using KEY- 
FAKE (PC Magazine, Volume 4 Number 
26) to simulate the response. Note: When 
you use the /Y option, be absolutely cer- 
tain that you have entered the correct direc- 
tory and drive. (Thank goodness for Peter 





a When you use the /Y 
option, be absolutely 
certain that you have 
entered the correct 
directory and 

the proper drive. 


Norton!) RFD, like the RD command, will 
notallow you to remove the root directory, 
nor will it delete the files therein. 

A subdirectory is a special filename ina 
directory where the information pertaining 
to other files is stored. Before DOS will al- 
low the deletion of a subdirectory, it 
checks to see if the subdirectory has any 
entries (files). If the subdirectory is empty, 
it may be deleted. If not, all entries must be 
eliminated prior to deleting the subdirec- 
tory. RFD does this task in one step. 

RFD scans the command line for the 
switch indicator in order to see whether or 
not it’s in batch mode. Once the mode has 





been established, the requested pathname | 


and its length are noted and stored. (Com- 
mand line parsing was kept to a minimum, 
and as a result RFD does not trim any lead- 
ing blanks from the requested pathname. ) 

The test for four characters on the com- 
mand line was the easiest way to eliminate 
the possibility of removing the root direc- 
tory. If you try to use the root directory as 
the pathname, RFD will issue a syntax er- 
ror. If you try to place a blank before the \ 
to bypass this feature, you'll get a “‘Path 
Not Found” error. 

The program code contains a request to 
function 1A (Set a New DTA). DTA is 
| short for Disk Transfer Address and it is 
used by DOS as a depository (buffer) to 














transfer disk information to memory. RFD 
uses interrupt 21h functions 4£ and 4F to 
access the DTA for data storage and re- 
trieval. On entry to a .COM program the 
default DTA is set to hex 80, which is also 
the same area used by the PSP (Program 
Segment Prefix). 

The PSP contains information about the 
arguments that were entered on the com- 
mand line. The reason for changing the 
DTA to the end of the program is purely 
personal, because the information that we 
need from the PSP has already been ex- 
tracted at this point in the program. 

The pathname is concatenated with the 





filename wildcard’s string, which will be 
used to delete the files in the specified di- 
rectory. Function 4E (Find First Matching 
File) is used to retrieve the first filename | 
from the directory. If no file is found (error 
code from 4E, AL= 18) the program starts 
removing the directory. 

Ifa file is found, function 4E returns the 
following information to the current DTA: 


21 bytee - reserved by Dos for function 4F 

l byte - file sttribute 

2 bytes - fiie’s time 

2 bytes - file’s date 

2 bytes = f1ie’s size, low word 

2 bytes - file‘s sise, high word 

13 bytee - filename followed by a byte of seros. 


The 13 bytes of the filename, at offset 
30 from the DTA, are used to construct the 
complete path and filename. The address 
of this ASCIIZ name is passed to function 
41 (Delete a File). If the delete request is 
not successful the program exits. 

If the deletion is successful, the pro- 
gram issues a function 4F (Find Next 
Matching File) and the delete process is re- 
peated if there are more files. When there 
are no more files, the program tries to re- 
move the subdirectory. 

The pathname is adjusted to reflect the 
original request, and function 3A (Remove 
Directory Entry) is used to remove the sub- 
directory. If the current directory is the re- 





quested directory, function 3A returns a 5 
in AL (access denied). I didn’t test for AL | 
= 5 here, so the program will not termi- 
nate because of the error code. 

Now here’s the part I like: communicat- 
ing with the environment. DOS service 4C 
lets programs set an ERRORLEVEL code 
when they terminate. You can use this 
technique and a simple batch file test to 
check on the status of a program’s execu- 
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tion. The batch file uses a cascade of IF 
ERRORLEVEL tests to see what code the 
program set and to echo appropriate mes- 
sages to the screen. Figure 3 contains a 
batch file, called RFDTEST.BAT, which 
tests to see what RFD did. 

J. 8. Redmond 

Calgary, Alberta 

Canada 


RFD isn't perfect, bat it reatly comes in 
handy when yoa're cleaning ap or concat- 
enating sabdirectories. Its ability to work 
silently and without intervention in batch 
mode bat demand a user’ s answer in direct 
mode is jast what the doctor ordered. And 
to top it all off, the prograim will generate 


1? ERRORLEVEL 5 GOTO £5 

IF ERRORLEVEL 3 GOTO £3 

IF ERRORLEVEL @ ECHO Job Successfully Completed 11 
@oTo END 

3299 


Echo syntax Error 0 


oT END 
3298 
ECHO Operater Terminated ¢ 


ors 
2cuo Protected Files I 
GOTO END 


123 
RCHO Path wet Found 1 
12D 


Figure 3: RF DTEST.BAT, which uses IF 
ERRORLEVEL to test return codes generated 
by the RFD.COM file and subdirectory 
remover. 


retarn codes so batch files can take appro- 
priate steps based on what happened (or 
didn't happen). Too bad all utilities don’t 
do this. 








Be very carefal in asing RFD with the | 


/Y option. It won't delete a sabdirectory 


that contains another sabdirectory. You | 


must use RFD to delete the lowest-level 
(farthest from the root) subdirectories first 
and then move up the tree. 


SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User, and we'll 
pay you $50 or more for any submission 
we print, plas an extra 25 if yoa send yoar 
letter on a disk. If you send a disk, please 
include a printout. Mail your contributions 
to User-to-User, PC Magazine, One Park 
Avenue, New York, NY 10016. Pi 
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APL is indispensable in devel- 
oping mathematical models for 
pricing financial securities such 
as options, futures, and bonds. 
Complex mathematical algo- 
rithms are programmed quickly 
and concisely. And, empirical 
research is facilitated by APLS 
unmatched capabilities in 
manipulating and analyzing 
arrays of data. 


Mark Schroder 
Option Research Speclalist 
Prudential Bache 
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ous fare g:pes, and multiple 
connections, fare pricing anal- 
ysis without APL isa Herculean 
task. APL’ ability to manipu- 
late tables of data with a single 
command enahles us to explore 
a wider range of scenarios as 
fast as we can think of them. 


ey | Mike Fisher 

H | Manager, Systems 
Development 

Pan American World Airways 


Each quarter we consolidate 4 7 4) 
and analyze historical data, 
current data, and forecasts 
from over 800 entities within 
GE and then quickly compile it 
into a comprehensive series of 
reports. With APL we get it 
done in a third of the time it 
would take us using other 
methods, 


Eric Baelen 

Manager, Business Systems 
Deveiopment 

General Electric Company 
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Transmitting WordPerfect underlines over modem lines; envelope style sheet for Microsoft 


Word; dating and recycling dBASE records; easy-to-reach WordPerfect key assignments. 


FUNCTIONAL DATING 

I encountered a curious problem when up- 
grading from dBASE Ill to Ill Plus. The 
former lets me 


SET FUNCTION 2 TO DTOC(DATE()) 


in order to date records rapidly. However, 
dBASE Ill Plus chokes when filling a GET 
with F2 SET this way. 

Apparently, it’s the slashes that Plus 
finds indigestible. When the character 
string ‘*07/04/87”" is fed into a GET from 
the function key, the field ends up as 
‘*07/00/04’’—an impossible date that 
dBASE rejects. Data entry stops until the 
error is corrected. I solved the problem 
with 

SET PUNC 2 TO ; 

STUPF (STUFF (DTOC(DATE(}),6,1,°") 53,157") 
This removes the slashes, leaving 
“*070487°". If your eyes glaze over at a 
nested four-argument function with two 
embedded functions, another way to write 
this same coding is 
nosilssh=DTOC(DATE()) 
nos lash=STUFF(noslash,6,2,°") 

SET FUNC 2 TO STUFF(noslesh,3,1,"") 
Joe Mirsky 
Mohegan Lake, New York 


Mr. Mirsky is right: my brain also groans 
at that double STUFF line. There is still a 
third way to extract the slashes so a Func- 
tion Key can enter a date: 

SET FUNC 2 TO SUBS(DTOC(DATE()),1,2)3 
+SUBS(DTOC(DATE()).4,2)3 
+SUBS (DTOC (DATE()),7,2) 

The response of dBASE Itt Plus when 
slashes are entered as part of a date field is 





annoying. lt chokes on them whether en- 
tered manually or through the function 
keys. And only Plus rejects the slashes: 
dBASE III, FoxBASE Plus, and Clipper 
all allow either ''070487"' or ''07104/87" 
to be entered in GETting or BROWSing a 
date field. | hope Ashton-Tate will put this 
on their list for a future upgrade. 

—Brad Stark 


THE FINISHING TOUCH 
Flush-left dBASE programs run faster than 
indented code because the dBASE inter- 


preter reads every byte before processing 


eve FINISH. PRG 
CLEA 
SET SAFE OFF 
ACCE ‘Enter input filename ° TO infil 
ACCE 'Enter output filename ’ TO outfil 
WAIT ‘'<@> Strip, <I> Indent ° TO which 
Ip .NOT, PILE({’tomp.dbf’) .OR.; 

«MOT. FILE(’&infil..prg*) 

? ‘Error: file not found"+CHR(7) 


? *Working...Flease standby"+CHR(18) 
USE temp 

* temp.dbf has 1 field: Line,c,68 
ZAP 

APPE FROM &infil..prg 8DF 

SET TALK OFF 

GO TOP 

SET ALTE TO toutfil..prg 

SET ALTE ON 

*SET CONS OFP 


IF UPFE(which)="8* 
* Strip: 


DO WHIL .NOT. EOF() 
? LTRIM(TRIM(line)) 
SKIP 

ENDDO 

ELSE 

*Ra-Indent: 


the line. But if you have to go back later to | 
change something, the flush-left coding is 
a nightmare to read. The FINISH.PRG, | 
shown in Figure |, solves this dilemma: 
you Can use it to strip indents on finished 
programs or put them back again later. 
Before using FINISH.PRG, you must 
create a scratch file, TEMP.DBF, contain- 
ing only one field: line, character type, 
width 80. FINISH.PRG begins by asking 
you to specify the filenames of the source 
and output programs (don’t add the .PRG 
extension—it’s done for you). You may 
use the same filename if you wish. Neat, 








incr=2 
tab=6 
DO WHIL .WOT. EDP{) 
L@CsLTRIM(UPPE (Line) 
IF .NOT. (LEN(rec)=8.0R.rec="*") 
DO CASE 
CASE SUBS(rec,1,4)$*EZNDI,ENDD,ENDC" 
tab=tab-1 
CASE SUBS(rec,1,4)$*ELSE, OTHE, CASE" 
? SFAC( (tab-1)*incr); 
*LTRIM(TRIM( Line) ) 
SKIP 
LOOF 
ENDCASE 
ENDIF 
? SFAC(tab*incr)+LTRIM(TRIM{ line) ) 
IF rec=*IF * .OR. rec=“DO WHIL"; 
-OR. rec=“bO CASE" 
tab=tabti 
ENDIF 
SKIF 
ENDDO 
ENDIP 


*SET CONS ON 
SET ALTE TO 

SET TALK ON 

SET SAFE OW 

USE 

? CHR(10)+'Piniehed. ’+cHR(7) 


Figure 1: You can run dBASE programs through FINISH.PRG either to strip indents and 


comments or to reindent them later. 
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tell FINISH whether you wish to strip or 
reindent. 

The program begins by ZAPping 
TEMP.DBF to remove any previous rec- 
ords and then appends the incoming pro- 
gram file into TEMP.DBF. Because your 
program is in ASCII text, the SDF switch 
is used. In effect, TEMP.DBF becomes a 
temporary database with one record for 
each program command line. After pro- 
cessing, each record is output to an ASCII 
text file using dBASE’s SET ALTER- 
NATE TO command. Note that I have 
commented out the SET CONSOLE ON/ 
OFF lines for maximum speed. Just re- 
move the * if you want to display the out- 
put as it is produced. 

The stripping routine takes essentially 
the same approach as the one that appeared 
in Power User, Volume 5 Number 20, but 
here it is applied to dBASE code lines in- 
stead of memory variables. The outer DO 
WHILE loop processes one record (code 
line) at a time. The inner DO WHILE in- 
dexes right one byte at a time until it finds 
the first nonspace, then outputs the line 
starting at that byte. 

The indenting routine looks for dBASE 
keywords that require indentation. When 
these are found at the start of a line, amem- 
var (‘‘tab’’) is either ‘‘pushed’’ or | - 
‘‘popped”’ by one. The value of tab times a 
constant (‘‘incr’’) is the total indent, and 
the SPACE() function is used to concate- 
nate this indent onto the front of each line. 
I’ve used a value of 2 for this constant, but 
you can set it to your own taste. 

The indent routine can also be used as a 
simple debugging tool. If a program has 
any open loops, extraneous Ifs, Endifs, 
etc. , the output will show obvious indenta- 
tion errors. It would be rather easy to mod- 
ify FINISH.PRG to detect and flag these 
errors. 

Jeffrey Mack 
Naperville, Illinois 


Actually, an even faster stripping program 
called dCRUNCH.COM was published 
here in Volume 5 Number 13. However, 
dCRUNCH cannot reindent a program, 
and it’s a great convenience to have both 
these complimentary routines at your fin- 
gertips in one package. 

I took the liberty of revising Mr. Mack's 
program for dBASE Ill Plus to take ad- 
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vantage of the new LTRIM() function. If 
you have not upgraded to Ml Plus, two 
modifications will be needed. First, the 
LTRIMs in the reindent section can be re- 
moved altogether—the tradeoff is that the 
reindenting fails if your source file is not, 
in fact, flush-left to start with. Second, in 
the stripper, replace the simple LTRIM 
output line with the following loop: 
ref=1 
DO WHIL suBS(line,ref,1)=' 
»AND, ref<LEN(TRIM( line) ) 
refsref+1 
ENDD 
? TRIM(SUBS(line,ref)) 
(Note: we have broken the above DO 


te 
’ 


margins. To avoid a syntax error when 
running it, remove the semicolon and 
combine the two lines into one—Ed. ] 

Additional variations are possible. 
Since the purpose of reindenting the pro- 
gram is to work on it, you could print it out 
at the same time by adding SET PRINT ON 
next to the SET CONS OFF command. 
(Remember then to SET PRINT OFF at the 
end.) For fastest dBASE execution, the 
Stripper could be modified to remove blank 
lines by surrounding the inner DO WHILE 
loop with 


IF LEN(TRIM(line))>8...ENDIF 


Code lines commented out with an ‘'*” 
could be stripped by surrounding the out- 
put line with 


IF .NOT. LTRIM(line)="*"... ENDIF 


in dBASE II] Plus, or with 


IF .NOT.SUBS({line, ref,1)="*"... ENDIF 


in dBASE Ill. 

If you’re using dBASE Il, you'll have 
to replace the output lines, which use the 
SPACE() function, with DO WHILE 
loops. 

One final caution: If you use program 
lines longer than 80 characters, you must 
increase the width of the field “'line’’ in 
TEMP.DBF. Otherwise the lines get trun- 
cated. —Brad Stark 


FORMATS 

Standard WordPerfect procedure is sim- 
ple: start typing. You don’t have to name 
the file until you save the document. 





| WHILE into two lines to fit the magazine's | 





(WordPerfect could save new users hours | 


PRODUCTIVITY 


<Ctr1-F16><Alt-F> 
<shift-F19> 
(subdirectory name) 


<Ctr1-PgUp><CR><CR> 
» FMT<CR> 
<F1i8><Ctr1-End><CR> 
<ctr1l-Fig> 


Figure 2: A WordPerfect formatting macro. 


| of fruitless searching for instructions on | 


how to open a new file if they would just tell 
people that—Ed. | \deally , formatted docu- 
ments should follow a similar pattern: 
choose your format and go. 

Mitt Jones (Power User, Volume 6 
Number 10) has the right idea—use format 
files and add a macro to retrieve them. 
With his FORMATS macro, however, 
you need a document name before you can 
start entering text. 

My practice is to put all the format files 
in the same subdirectory so I always know 
where they are. I give them all an eight-let- 
ter format name with the extension .FMT 
so I always know what they are. Then I use 
the macro shown in Figure 2. Then hit Alt- 
F (F for Format), type the format name, hit 
Enter, and you've got it. 

John Kneisly 
Ohio Wesleyan University 
Delaware, Ohio 


The macro line labeled ’‘Now forget the 
name”’ is important. Without it, you might 
accidentally save your current document 
on top of the format file. I'm adding this 
clever tip to my own arsenal right 
away.—Neil J. Rubenking 


OTHERKEY 

One of WordPerfect’s best-kept secrets is 
that you can access a number of its func- 
tions with Alt-key combinations. For a 
touch typist, most of these alternatives per- 
mit faster editing than do the normal func- 
tion-key commands. Your hands do not 
leave the alphanumeric rows nearly as of- 
ten, and in some cases the Alt-keys require 
fewer keystrokes. 

Since the WordPerfect manual men- 
tions none of these, I compiled ‘‘Key 
Combinations for WordPerfect’’ by trial 
and error. Therefore, the list may be in- 
complete. However, all the key combina- 








Define macro Alt-F 

Retrieve a file 

Start with its subdirectory | | 
Let user key in its name 

Add the .FMT extension 

Now forget the name 

End macro definition 





tions do work perfectly in WordPerfect 4.1 | 
and 4.2, and on PC compatibles from three _ 
different manufacturers that I regularly 
use. The left-hand column gives the alter- 
nate key combination, while the right- 
hand column lists the function and the reg- 
ular key strokes. 


lan M. Richmond 
London, Ontario 
Canada 


For the most part, these key assignments 
are left over from WP, Version 3. They are 


Key Combinations for 
WordPerfect 


Editing Functions: 

Alt-t = Cancel/Undelete (F1) 

Alt-2 = Subscript (Shft-F1-2) 

Ctri-2 = Superscript (Shft-F 1-1) 

Alt-3 Directory (F5) 

Alt-4 = Print Format (AR-F8) 

Alt-5 = Spell-checker (Ctri-F2) 
Define Macro (Cir-F10) 

= Execute Macro (Alt-F 10) 

= Retrieve Document (Shft-F 10) 


Save Document (F10) 
Move/Retrieve Text (Ctri-F4) 
Block On/Oft (Alt-F4) 


Cursor Movement/Delete Text: 

Ctri-X = Cursor Right (Right Arrow) 
Ctri-Y = Cursor Left (Left Arrow) 
Ctrl-W = Cursor Up (Up Arrow) 

Ctrl-Z = Cursor Down (Down Arrow) 
Ctrl-| = Insert Tab (Tab) 

Cirl-J = Hard Return (Enter) 

Cirl-K = Delete to end of line (Ctri-End) 


Ctr-L = Delete to end of pege 
(Ctrl-PgDn) 
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handy, without a doubt. But don't get too 





dependent on them—there’s no guarantee 
they'll work in the next version. 
—Neil J. Rubenking 


ENVELOPES WITH STYLE 

Microsoft Word users can take advantage 
of style sheets to print the inside address of 
a letter directly onto an envelope. The trick 
is to keep two style sheets—one for print- 
ing the letter and one for printing the enve- 
lope. The formatting codes for the letter 
style sheet can be defined as needed, us- 
ing, for example, the codes DA for Date, 
IA for Inside Address, SA for Salutation, 
and so forth. To create the envelope style 
sheet, go to the Gallery and use the Format 
Character option to change all the style 
codes except Inside Address (JA) to hidden 
text. Next, match the Division Standard 
margins to your envelopes, leaving a top 
margin that will center the address vertical- 
ly on the envelope and a left margin that 
will center the address horizontally. (You 
may also want to adjust the margin for the 
Inside Address style code.) Finally, save 
the style sheet using the Transfer Save 
command. 

Once both style sheets are created, you 
can write, save, and print your letters as 
usual, attaching the letter style sheet and 
using the proper style sheet codes for each 
portion of the letter. Next attach the enve- 
lope style sheet using Format Style Sheet, 
and print the envelope. Do not save the let- 
ter after printing the envelope, or it will be 
saved with the envelope style sheet at- 
tached. 

Mitch Schwartz 
Port Washington, New York 


This extremely useful trick is a good exam- 
ple of the value of Word's style sheets. 
When using it, just be sure to set your Win- 
dow Options so that hidden text is not visi- 
ble.—M. David Stone 


UNDERLINING IN WP 

I like to underline words in documents, but 
the underline attribute can easily get lost 
when I convert to another format. For ex- 
ample, iff want to transmit a WordPerfect 
document via MCI Mail, I must first save it 
as a plain text file without any formatting 
codes. My solution is to replace the JU] 
and {u] (Begin underline and End under- 
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<Ctrl-F1@><Alt-uU> 


Define the macro Alt-u 


Start at the very top 
Search and replace w/o confirm 


<F8><F8><Left><BKS><F 2> 
<F8><F8><Left><BKS>_<F2> 


Search for a [u] code 
_Replace_ it with a "_" and a [u] 


Back to the top 

Search and replace w/o confirm 
Find any [U] code 

Replace it with an underbar 


<ctrl-F10> 


End the definition 





Figure 3: A WP macro to replace underline codes with underline characters. 


line) code’ with a single underbar charac- 
ter ‘'_’’, Of course, this assumes [' m not 
using the underbar character anywhere 
else in my document, 

The macro to accomplish this replace- 
ment isn’t completely obvious. It’s shown 
in Figure 3. I call it Alt-U for Underline. 

The trick in using the macro is that you 
have to press the Underline key <F8> 
twice and then delete the first of the two. 
That lets you search for the [u] code. in 
that first search-and-replace, you simply 
add the underbar without removing the 
Ju]. The second pass replaces all JU] 
codes with an underbar. When you remove 
the ]U] codes, the [u] codes disappear. 

My thanks to the WordPerfect Support 
Group for helping me work this one out. 
You can reach the WPSG on CompuServe 
(GO WPSG) or by writing to WordPerfect 
Support Group, P.O. Box 1577, Balti- 
more, MD 21203.—Neil J. Rubenking 


RECYCLING 

Phillip M. Barber's idea for recycling 
aBASE records (Volume 6 Number 2) is so 
useful that I made a generic routine for 
emptying out the contents of a previously 
used record. 


The code in Figure 4 assumes you have | 


already verified that all that fields should 
be cleared for the record to be recycled. 
Note that you pass one parameter (the 
number of fields) when the procedure is 
called, so the syntax is 


DO recycle WITH <field count> 


Though the generic procedure is slower 


than hard-wiring the REPLACE state- | 
ments, it is certainly easier, especially if | 


you have many fields to replace. 
Larry L. Ellenbecker 
Appleton, Wisconsin 


PROC recycle 
PRIV fno,cfno, fname 
PARA fno 
cfno=1 
BO WHILE cfno<=fno 
fname=FIELD(cfino) 
DO CASE 
CASE TYPE(fname)="C" 
REPL &fname WITH " 


CASE TYPE(fname)="N" 
REPL &fname WITH @ 
CASE TYPE(fname)="L" 


REPL &fname WITH .F. 
CASE TYPE(fname)="D" 

REPL &fname WITH CTOD("") 
ENDCASE 





efno=cfnoti 
ENDDO 





Figure 4: A dBASE procedure for recycling 
deleted records. 


Recycling is much faster than deleting, 
packing, reindexing, and appending. If 
you're using dBASE, however, Mr. Ellen- 
becker’ s procedure is rather slow—on my 
Compag 286, it took 5 seconds to clear out 
a 50-field record (1,500 bytes in length). 





The procedure becomes much more prac- 
tical in faster programs, such as Fox- 
BASE or Clipper.—Brad Stark 


SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or DOS) through Power User, 
and we'll pay you $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you send a disk, 
please include a printout. Mail your contri- 
butions to Power User, PC Magazine, One 
Park Avenue, New York, NY 10016. [a8 
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Your 80386-based PC runs at least 
twice as fast as your old AT. This is good, 
but not great. The products described 
below will unleash the true potential of 
your 80386, giving you 4 to 16 times the 
power of your old AT. These new Micro- 
Way products include a family of 80386 
native code compilers and the mW1167 
numeric coprocessor. 
Examples of the increases in capacity 
and performance include: 
*® Programs compiled with MicroWay 


UNLEASH YOUR 80386! 


NDP Fortran-386 execute 2 to 8 times 
faster than those compiled with existing 
16-bit Fortrans. NDP Fortran-386 can 
also address up to 4 gigabytes of 
memory instead of the standard 640 
kbytes. MicroWay's NDP compilers 
and the programs they generate run on 
MS-DOS or Unix V. 

© NDP Fortran-386 generates code for 
the 80287, 80387 or MicroWay's 
mW1167. The mW1167 has a floating 
point throughput exceeding 2.5 mega- 


mW1167 Numeric 





MicroWay 80386 Compilers 


NDP Fortran-386 and NDP C-386 are globally 
optimizing 80386 native code compilers that 
support a number of Numeric Data Processors, 
including the 80287, 80387 and mW1167. They 
generate mainframe quality optimized code and 
are syntactically and operationally compatible to 
the Berkeley 4.2 Unix f77 and PCC compilers. 
MS-DOS specific extensions have been added 
where necessary fo make it easy to port pro- 
grams written with Microsoft C or Fortran and 
RM Fortran. 

The compilers are presently available in two 
formats: Microport Unix 5.3 or MS-DOS as ex- 
tended by the Phar Lap Tools. MicroWay will port 
them to other 80386 operating systems such as 
OS/2 as the need arises and as 80386 versions 
become available, 

The key to addressing more than 640 kbytes 
is the use of 32-bit integers to address arrays. 
NDP Fortran-386 generates 32-bit code which 
executes 3 to 8 times faster than the current 
generation of 16-bit compilers. There are three 
elements each of which contributes a factor of 2 
to this speed increase: very efficient use of 
80386 registers to store 32-bit entities, the use of 
Inline 32-bit arithmetic instead of library calls, 
and a doubling in the effective utilization of the 
system data bus. 

An exampie of the benefit ofexcellent code isa 
32-bit matrix multiply. In this benchmark an NDP 
Fortran-386 program is run against the same 
Program compiled with a 16-bit Fortran. Both 
programs were run on the same 80386 system. 
However, the 32-bit code ran 7.5 times faster 
than the 16-bit code, and 58.5 times faster than 
the 16-bit code executing on an IBM PC. 
NDP FORTRAN-386™ .......0000000-9595 
NOP C-386™........0006 seececceees S595 





MicroWay Numerics 


The mW1167™ is a MicroWay designed high 
speed numeric coprocessor that works with the 
80386. It plugs into a 121 pin “Weit 
thatis actually a super set of the 80387. This soc- 
ket is available on a number of motherboards 
and accelerators including the AT&T 6386, 
Tandy 4000 and MicroWay Number Smasher 
386 (Jan. '88). It combines the 64-bit Weitek 
1163/64 floating point multiplier/adder with a 
WeitekAntel designed “glue chip”. The 
mW1167™ runs at 3.6 MegaWhetstones (com- 

piled with NDP Fortran-386) which is a factor of 
16 faster than an AT and 3 to 5 times faster than 


Monoputer™ - The INMOS T800-20 Trans- 
puter is a 32-bit computer on a chip that features 
a built-in floating point coprocessor. The T800 
can be used to build arbitrarily large parallel pro- 
cessing machines. The Monoputer comes with 
either the 20 MHz T800 or the T414 (a T800 
without the NDP) and includes 2 megabytes of 
processor memory. Four or more Transputers 
can be easily linked together to form e Quad- 
puter. A single T800 is comparable in speed with 
an mW1167-equipped 80386. The compilers to 
drive one or more Monoputers include Occam, 
C, Fortran, Pascal and Prolog. 


Monoputer 1414-20! .....0.000000-91495 
Monoputer T800-20' ...........005 $1995 
Biputer™ TBO0/T4142.......cecce0e $4995 
Quadputer™ 1414-202 ............. $6995 
‘includes Occam = ?includes TDS 

80287 ACCELERATORS 








flops, which is 4 to 5 times the through- 
put of an 80387 and is comparable to 
the speed achieved by the VAX 8600. 
Equally important, whichever Micro- 
Way product you choose, you can be 
assured of the same excellent pre- and 
post-sales support that has made Micro- 
Way the world leader in PC numerics 
and high performance PC upgrades. 
For more information, please call the 
Technical Support Department at 
617-746-7341 


MicroWay” 
80386 Support 


80386 Multi-User Solutions 

AT8™ - This intelligent serial controlieris designed 
tohandle 8 users (16 with two boards) in a Xenix 
or Unix environment with as littla as 3% degrada- 
tion in speed. tt has been tested and approved by 
Compaq, Intel, NCR, Zenith, and the Department 
of Defense for use in high performance 80286 
and 80386 Xenix or Unix based multi-user 
SYBOMNG socsccccereseeans ssieoes ees 200 


MicroPort Unix 5.3 is a port of the new Unix 5.3 
to the 80386. MicroWay NDP-386 compilers 


currently run on version of UNIX. 
MicroPort Unix 5.3 ...... evecens from $399 


PC-MOS-386™ is an 80386 operating environ 
ment that tums an AT with an AT8 into an MS- 
DOS multi-user system. The system makes it 
possible to run applications such as Lotus 1-2-3 
on terminals. The operating system also has a 
Phar Lap compatibility mode that runs programs 


Phar Lap™ created the first tools that make it 
possible to develop 80386 applications which 
run under MS-DOS yet take advantage of the full 
power of the 80386. These include an 80386 
monttor/oader that runs the 80386 in protected 
linear address mode, an assembler, linker and 
debugger. These tools are required for the MS- 
DOS version of the MicroWay NDP Compilers. 
Phar Lap Tools..........ceccsceseces $399 
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BOOSTS WAZ sie asecisccicsccicsw ccc sicters $99 
The World Leader in PC Numerics 


P.O. Box 79, Kingston, Mass. 02364 USA (617) 746-7341 


32 High St, Kingston-Upon-Thames, U.K., 01-541-5466 









PC MAGAZINE ORDER CARD 

















































iz a 
| YES ! I want the information and input PC Magazine 
I provides. Please enter my subscription to PC mee for: 
! 0 22 issues (one year) for $29.97. Save 54% 
| (C) 44 issues (two years) for $49.97. Save a 
I Savings based on annual newsstand price of $64.90. 
to PC Magazine. : 
Mr./Mrs./Ms. = 
Informative applications, : ies please print full name 
in-depth product evalua- 5 Company. 
tions and comparisons ines 
conducted by PC Labs, I 
power user techniques City. State Zip. 
and the exchange of ideas | CO Payment enclosed O Bill me later 
between professionals ] Add $22 per year for postage outside HSA, 1'S currency only Please allow up to 60 days for delivery of first 
make PC Magazine the rmsue Basic annual subscription price is $39.97 
most important add-on to 
your IBM/MS DOS stan- PC MAGAZINE ORDER CARD 
dard system. 
} = — 
J 
| YES ! 1 want the information and input PC Magazine 
0 I provides. Please enter my subscription to PC Magazine for: 
| 0 ] (122 issues (one year) for $29.97. Save 54%! 
: ] a 44 issues (two years) for $49.97. Save 62%! 
1 Savings based on annual newsstand price of $64.90. 
Return the attached i 
Order Card today. H Mr./Mrs./Ms. please print full name 
| Company. 
Address. 
! City. State. 
: : : i 
PCM me asa gift. i C1 Payment enclosed [ i oe maet 
; ; { J Add redlaas year for Penne outside ahs aA currency only. Please allow up to 60 days for delivery of frst 
Provide a business associ- | Issue, Sic annual subse ption pnce is $59.9 7F. 
ate valuable product in- 
PC MAGAZINE GIFT CARD 
coverage on business ap- 
plications with a gift sub- : = = 
sc ription to PC Ma g azine! Please send a gift subscription of PC Magazine to: 
We'll send an attractive Mr/MreyMs; Season Fal Gee 
gift-card in your name. 









_— _State__ Zip. 


For: CL 22 issues (one year) for $29.97. Save 54%! 


U 44 issues (two years) for $49.97. Save 62%! 
Savings based on annual newsstand price of $64.90. 


Please send me the invoice and sign the gift card FROM: 
Mr./Mrs./Ms. eee 
please print full name 


Company. eee 
Address. 
City State. Zip. 


Add $22 per year for postage outside 1 SA, US currency only Please allow up to 60 days furae divery of firt 
issue Basic annual subse: Nption price 1s $39.97 











45987 











-a-- 


——eeeEO eS a a ee 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 
UNITED STATES 
SSS EE) es 
SE 
BUSINESS REPLY MAL 
FIRST CLASS PERMIT NO. 66 BOULDER, COLORADO que 
1 ES FE Re ee 
POSTAGE WILL BE PAID BY ADDRESSEE [es 
—— 
_ 
—S 
PC 
[a 
—=aEss 
PO. Box 51524 
Boulder, Colorado 80321-1524 
GLoaQaU Daven sDbacsDabeseEUoseEDabadacadedelecdstesll 
[as 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 
ET ES (a ag 
—ESEaa 
BUSINESS REPLY MAIL SSS= 
PERMIT NO. 66 BOULDER, COLORADO que 
——— 
POSTAGE WILL BE PAID BY ADDRESSEE EpEpxuuEEEa 
[Sy 
a 
SEES 
—E— 
aE 
————S aes 
PO. Box 51524 
Boulder, Colorado 80321-1524 
WacbaUUannca Ga ssbaDecsUbecrUbadalessdsladandatell 
eee 5 
NECESSARY 
IF MAILED 
IN THE 
UNITED STATES 
ee a es 
————Ea 
BUSINESS REPLY MAIL == 
PERMITNO.66 BOULDER, COLORADD <== 
POSTAGE WILL BE PAID BY ADDRESSEE ——s 
[Sa 
—EEya= 
[SE 
MAGAZINE zz 
za 


PO. Box 51524 
Boulder, Colorado 80321-1524 


Subscribe 
To PC 
Magazine 


Add new power and input 


to your IBM or compatible 
PC with PC Magazine! 


22 times a year you'll 
receive important applica- 
tions, in-depth hardware 
and software reviews and 
short-cut routines and 
techniques to help you 
add more flexibility to 
your system. 


SAVE 62% WHEN YOU 
SUBSCRIBE! 


You'll save 62% off the 
newsstand price of $2.95! 


Give PC 
Magazine 
AsA Gaft 


Give a friend or business 
associate PC Magazine as 
a gift and we'll send an 
attractive gift card in your 
name! 








————_ 


,ODUCTIVITY , 


®@ EDITED BY ROBERT L. HUMMEL 


LANGUAGES 





A Turbo Pascal program that gets a handle on 255 open files; a BASIC program that 
upgrades your PC to an Etch A Sketch; and high-intensity backgrounds on mono screens. 


BASIC 


CREATING GRAPHICS SCREENS 
I spend a lot of time developing graphics 
and short games for my kids but get impa- 
tient with all the trial and error that’s usual- 
ly required. | wrote DRAW.BAS (Figure 
I) to let me quickly create graphics 
screens, draw lines and circles, and plot 
points. Besides serving as an “Etch A 
Sketch’’ type program, DRAW.BAS also 
creates a BASIC program file to reproduce 
the various commands that were entered. 
By merging the generated code into your 
programs, the graphic image may be re- 
created using a single GOSUB command. 

Ralph Staus 

Mobhrsville, Pennsylvania 


DRAW.BAS accepts a number of com- 
mands that allow you to draw lines and 
circles. The arrow keys move the cursor in 
single-pixel increments around the screen, 
and the Shift-Arrow keys go in steps of ten. 
To begin drawing a line at the current cur- 
sor position, type an L. Then move to 
where the line is to end and press E. Cir- 
cles are created by placing the cursor at 
the center and typing C, and then putting 
the cursor at the radius and pressing R. 
The Plus and Minus keys mark and un- 
mark individual points, respectively. 

With only a few changes this program 
could do a lot more; for example, function 
keys could be used to choose colors, and 
regular character keys could be used to en- 
ter text. SCREEN 9 will work only with an 


‘fee08 DRAW. SAS 

CLS : OPEN “O*, #1,°FILE.BAS* 

N= 1¢ 

FRINT 01, STRS$(N) ° SCREEN 9° 

MX = 720 : MY = 348 : AY = .705 
A=zs73:Pe-1:c¢cS$ se" *: L$ e"* * 1 RE = 7% 
SCREEN 9 1: X = MX / 21 ¥ © MY / 2 

AS = INKEYS 

A = -? * (A = @) : PRESET (X, Y), A 

IF L$ <> “ " TNEN PSET(LX, LY), A 

“© QTNEN PSET(RX, RY), A 

@ TO 208 3 NEXT 

°* GOTO 6@ 

CHRS(27) THEN SCREEN @ : CLOSE : END 
CNRS(@) + °H" TNEN DX = @ : DY = -AY 3 GOTO 290 
CHRS(@) + °K“ THEN DX = -1 : DY = @ ¢ GOTO 290 
CHRS$(@) + °M" TNEN DX = 1: DY = @ 3 GOTO 290 
CHRS$(@) + “F“ TNEN DX = @ : DY = AY 3 GOTO 290 
°e° TREN DX = @ : DY = -10 * AY : GOTO 299 
4° TNEN DX = -10 3 DY = @ : GOTO 298 

"6" TREN DX = 10 3 DY = @ : GOTO 298 

“2° TNEN DX = @ : DY = 19 * AY : GOTO 296 

“L" OR AS = “1" GOTO 330 

“E" OR AS = “e" GOTO 346 

“R* OR AS = “r" GOTO 360 

“C" OR A$ = “c* GOTO 378 

*+° THEN N = N + 1@ : GOTO 42¢ ‘ADD POINT 
"2" TNEN N = N + 1@ : GOTO 440 ‘ERASE POINT 
CRRS$(0) + “G" TNEN DX = -1 * X ¢ DY = -1 * ¥ 2 GOTO 290 * NOME 
CRR$(@) + °O" TREN DX = -1 * X + MX/2 3 DY =#-1 * ¥ + MY/2 ‘CENTER 
IF P = 1 THEN PSET(X, ¥) ELSE PRESET(X, Y¥) 

Y= ¥ + DY : IP ¥ < 0 THEN Y = 0 ELSE IF ¥ > MY TNEN Y = MY 

xX oX+ DX : IF X < 0 TNEN X = 0 ELSE IF X > MX TNEN X = MX 

P = POINT(X, ¥} * 2 —- 1 : GOTO 6¢ 

LS = “ LINE(* + STR$(X) + 7," + STRS{(Y) + “)* 2 LX = X 4 LY = ¥ + GOTO 68 
N= N + 10: PRINT $1, STRS(N) L$ "-(" STRS(X) °,° STRS(Y) “)* 

LINE(LX, LY) = (X, ¥) : L$ =" * 1 GOTO 60 

R$ = “," : RX =X 2 RY = ¥ 3 IF C$ = “ * GOTO 60 ELSE GoTo 390 

C$ = “ CIRCLE(" + STRS$(X) + "," + STRS(Y) : CX =X 2 CY = ¥ 

IF R$ = “ “ GOTO 6¢ 

R = SQR((RX ~ CX) = (RX - CX) + (RY - CY) * (RY = CY) * 2) 

N= N + 16: PRINT $1, STRS(N) C$ ")" R$ STRS(R) 1 CIRCLE(CX, CY), R 

R$ =" "3: C$ =" " 3 GOTO 60 

PRINT #1, STRS(N) ° PSET(“ STRS(X) “," STRS(Y) °)* 

P=-1* P : GOTO 60 

PRINT #1, STRS(N) “ PRESET(“ STRS(X) “," STRS(Y¥} ")* 

Fe -1 * P : GOTO 66 


"OUTPUT FILE 
*‘N IS STARTING LINE NUMBER 


‘MAX X,Y 


*SLINXING CURSER 


‘START LINE 

‘END LINE 

*RADIUS 

*CENTER OF CIRCLE 





EGA video adapter—change it to 
SCREEN 2 for a CGA.—Ethan Winer 


{ 
I 


Figure 1: A graphics drawing program that also generates BASIC programs. 
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TURBO PASCAL 


HANDLES 

The DOS 3.1 manual says you may have 
up to 255 files open at one time by chang- 
ing the FILES=xx statement in the CON- 
FIG.SYS. However, any one process can 
really only open at most 20 files, and DOS 
takes over 5 of those. 

DOS puts a copy of the pointer to the 
file handle table and an integer containing 
the size of the table into the Program Seg- 
ment Prefix (PSP) at offset 32 Hex. Hence 
you can increase the number of files open 
at one time by using the following strategy: 

1. Allocate space for your own file han- 
dle table. 

2. Fill your table with DOS’s flag for 
unused handles (OFF Hex). 

3. Copy DOS'’s file handle table into 
your own table. 

4. Set the PSP's table size to the size of 
your table. 

5. Set the PSP’s table pointer to point to 
your table. 

Figure 2 is a program demonstrating 
this technique. 

Turbo Pascal has a seldom-used direc- 
tive that specifies the number of files that 
may be open at one time. At the beginning 
of your program, use the F directive with 
the desired number of files. 

Borland’s Database Toolbox B+ tree 
routines use separate files for each indexed 


(SR) 
PROGRAM Randles; 
(© MUGT be compiled to .com fllei ©) 


(§P255}{ Tell Turbo how many flles yoo waot to open } 
cousT 


handles_daslred © 75: 


{tha number of flle handles you vant evelleble st ose ties } 


actual_files © 70; 


{ flve less than the number of handles -- DOS uses five } 


VAR 
Sappl 1 ARRAY(1..actoal_flloe} OF Text; 
" a Integer; 


handle_table 1 ARRAY|1. handles desired} oF nyte; 


q tha new fale hendle tekle which bos wlll ues, each handle is 1 byte } 


PROCEDURE PILE_WANDLE_ZAP; 
TIPE 
PSP_type = RECORD 
man_handloe, 


(22 | 
‘ 


table_off, 


VAR 


PSP : PSP_type ABSOLUTE CSeq : $32; { 10 tha code segment } 


at Byte; 
Pot “Byte; 

BEGIN 
P 1s Ptr(PsP.table_seg, PsF.tahle off); 
Plilcharthardle table, handles _deslred, §FF}; 
{ DOS uses Frh to indicate en unused handle. } 








was handles, set by } 

‘PILERsss' lo config.eye } 

(34H) ( offset of f1le handle table } 

teble_eeg 1 Jeteger; (36H) ( segment of flle handle table } 
ENO; 





PRODUCTIVITY 


field in a record. This means that the num- 


to the number of files you can open at one 
time. Using this little trick will let you use 


ty files in that directory. Do note that in or- 
ber of indexed fields per record is limited | der to successfully run this program, you 


must compile it to a .COM file first. And, 
of course, you must change the FILES= 





lots of indexcs for complicated databases. | line in your CONFIG.SYS file and re- | 


For the duration of your program, you 





= Any one process can 
really only open at most 
20 files, and DOS takes 
over 5 of those. But you 
can increase the number 
of files open at one time. 


can open as many files as you specified in 
your tablc up to a maximum of 255. This 
works with PC DOS 3.1 but does not seem 
to work with MS-DOS 2.11. This might 
be due to DOS storing the address of the 
file handlc table at a different location in 
the PSP. This is just a guess, though. 
Robert and Joy Horton 
McAllen, Texas 


1 added an example program that creates 
the directory "TEMP" and writes 75 emp- 


MrateLninas_Sandles, 
IP mas_handles > 20 THEN 
Nove(p’, handle_table, 26) 





boot.—Neil J. Rubenking 


BRIGHTENING BACKGROUNDS 

The procedure SetBlinkBit (Figure 3) al- 
lows you to display characters with a high- 
intensity back ground using a monochrome 
monitor and adapter. To do this you must 
turn off the blink bit (bit #5) in the Display 
Mode Control Port (3B8h) and set Turbo’s 
text color to include blinking. Now every 
character written with a blinking attribute 
will display with a high-intensity back- 
ground. In initiating the high-intensity 
background you must set Turbo’s attribute 
byte directly, as Turbo’s TextBackground 
procedure will not pass high-intensity val- 
ues (values > 7). [Infact, you set the blink 
attribute via the TextColor procedure, for 
example, by including 


Textcolor(LightRed + blink); 


as a Statement. —NJR.| 
These procedures worked fine on an 

IBM PC-XT with monochrome display 
and a Hercules mono adapter; however, I 
have not tested them on other mono- 
chrome machines. 

Ted Bales 

Greenville, North Carolina 


1 handles were avaalable'); 


BLSE Nove(p", handle_table, max_handles}) 


was_handles 1© handles_deslred; 


table_off 1= ofsthandle_taklej; { set the pointer to polat to } 


uD; 
SND; 


table_seg 1° segthendle_takle}; { your table } 
WriteLn(Nax_Randloe, 


1 handles now evellable'); 


{ file _hendle_sap } 


FUNCTION Handle Of (VAR FP) » Integer; 


arom 
handle of 4© 1; 


BEGIN 
{Sie} ChDAe( TEMP‘ 7 


Pile_Randle_sa?; 
Por B ie 1 To 78 Do 
BEGIN 


VAR I 2 Integer ABSOLUTE F; 


(834) 


{Check for presence of “TEMP* directory by attempting to cholr to it} 
1¥ JOReault <> @ THERM MkDix( TEMP‘ }; 
{17 the ettempt felled, theo create the directory "TENP") 


Asalgo(Rampl({M}, ‘tamp\GAKPLE.'¢Char{ (mM DIV 18)+48)¢Char((@ MOD IR} ¢4R3 ps 


Rewrlte(Banpl {2} )+ 


Wrltotni@, ' flles opened -- handle le °, handle of (zemp)(¥}))3 


Figure 2: How to open more than 15 files in Turbo Pascal. 
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This procedure (included in the program 
Test_High_Intensity_Background, which 
switches between a high- and low-intensity 
background until you select either one) 
should work fine on any standard mono- 
chrome system. You can perform that 
same trick on a standard CGA—just 
change the constant ControlPort to $3D8. 
However, it will not work on an EGA. If 
you want the bright-background effect on 
an EGA, you will have to manipulate the 
EGA palette —Neil J. Rubenking 


{$R+,C-} 
PROGRAM Teat_High Iotenaity aackground; 
TYPE 
switch = (On, Off); 
couatT 
Control = $388; 
{ For color, $3DB) 


PROCEDURE datBliokBit(Indicstor : switch); 
BEGIN 
IF Indicator = On THEN 
Port[Cootrol) := Port[Control) OR $26 {Blinker ait on) 
ELSE 
Port[Control) := Port[Control] AND (NOT $24); {Blinker ait off) 
END; 


BEGIN 
Clrser; 
TextBeckground (LightGray ); 
TextColor(Black¢+Blink) 3 
SetBliokBit (Off); 
writaLn(’ Thia ia afoa Intaoaity aackground. 
TextBackground(7); TextColor(alack); 
writeLn(’ This ie LOW Intensity Background. 
WriteLn(’ Praaa a kay. 
REPEAT UNTIL KeyPressed; 
Betalinkait (on); 
writa(’ Blinker Bit Ia Now Reset. 

END. 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers, and we'll pay you $50 or 
more for any tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you send a disk, please include a printout. 
Mail your contributions to Languages, PC 
Magazine, One Park Avenue, New York, 
NY 10016. PC 


"ys writen; 


"}: WriteLo; 
*)¢ WriteLo; 


"yt 





Figure 3: A procedure to enable high-intensity background characters. 





BASIC Programming Tools 


There’s nothing basic about these professional programming utilities. 


B By Customer Demand — 
QuickPak tl More than 30 
additional tools, including 
disk and printer tests to ellm- 

Inate the need for Qn Error in 
your programs, and a muiti- 
line text input routine that lets 


Whether you're a seasoned expert or just starting out, we can help 
you create programs that run faster, work harder, and simply look 
better. We have built our reputation on customer satisfaction by pro- 
viding expert advice and quality technical support. All Crescent 
Software products include source code, demonstration programs, 
clear documentation, and a 30-day satisfaction guarantee. 


‘ o to : 


f ¥ 
vor 
7” ve) So 


@ QOBase Is a superb screen designer and full-featured relational . 
database. Because we include complete BASIC source code, Hees a note pad with full 
QBase can be customized to sult your needs. Besides Its database Lage pile lt ed on the 
Capabilities, QBase is outstanding for creating custom titles, help . ; Sad screen o eu 4 sae ahs 
screens, and product demos, and includes a versatile slide-show } G Sanyal ther routines Include 
program. $99 ! : nary file access,more menus, 

: ; multiple screen save and 
new [Sve restore, continuous time dispiay, 

@ QBase Report enhances OBase by generating reports with muiti- a automatic box drawing, and 
ple levels of sorting, automatic record updating, browsing, and — much more. (Available for use 
transaction posting. As a special bonus, QBase Report inciudes a A with QuickBASIC only). $49 


complete, ready to run, time billing appiication for computer 
professionais. $69 


®@ QuickPak contains more than 65 essential routines for BASIC pro- 


1 
new? 
® GraphPak is an extensive collection of routines for displaying line, 
bar, and pie charts automatically within your programs. It will 


grammers. Included are programs for windowing, access to DOS 
and BIOS services, searching and sorting string arrays, creating 
pull-down and Lotus™ menus, accepting data input, and much 
more. QuickPak is loaded with examples and tutorial Information, 
and comes with a clever tips and tricks book, plus The Assembly 
Tutor — a complete guide to learning assembly tanguage from a 
BASIC perspective. $69 


Separate versions are available for Microsoft QuickBASIC and Borland Turbo Basic — 
fiir? (recieumen ordering No eres. not cory ‘ted, of course We accept 

» M/C, C.0.D. and Checks. Add $3 shipping Hing. SW overnight and foreign, 
$2 2nd day foreign 


create 3-D charts with manual or automatic scaling, titles and 
legends in any size or style, as well as scroiling and windowing in 
graphics. GraphPak also comes with a sophisticated font editor for 
customizing your own character sets. $69: 


~) 


m’| CRESCENT SOFTWARE 


64 Fort Point Street, East Norwalk, CTO6855 M@ (203) 846-2500 
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Safe parking spaces for disk heads; .EXE files that refuse to be converted; removing TSRs 


from memory gracefully; controversial diskette speedup programs; magnets and disks. 


DEINSTALLING TSRs 
Could you explain the technique used by a 
TSR to deinstall, reset the interrupt vec- 
tors, and free up its memory allocation? 
I’ve examined several sections of commer- 
cial code that do this but can’t figure out 
how they work. 

Paul G. Wing 

Des Plaines, [ilinois 


Deinstalling a TSR is conceptually easy, 
though depending on the complexity of the 
Program, it can quickly become a messy 
process to implement. For the sake of sim- 
plicity, P ll explain the process in terms ofa 
single-segment .COM file that doesn't it- 
self allocate any extra memory. Keep in 
mind, however, that every program is a lit- 
tle different from every other program, 
and .EXE programs are different still. 
Let's start by examining exactly what 
happens when a program makes a Termi- 
nate and Stay Resident call. Each program 
loaded by DOS is allocated two blocks of 
memory. The first block contains a copy of 
the current environment, and the second 
block, which I'll call the PSP block, con- 
tains the program itself. These blocks are 
identified to DOS by their segment val- 





at which the block begins relative to the 
Start of memory. 

After the program is loaded into memo- 
ry, control ts passed to its first executable 
instruction. For .COM files, this is located 
at offset 100h in the PSP block. We can 
safely assume that our TSR program will 
then proceed to check the hardware and 
initialize some values for later use. We’ ll 








ue—that is, the address of the paragraph | 


also assume that an interrupt vector is 
chained. Now, what does that mean? 

TSRs usually hook into software or 
hardware interrupts. Interrupts are the 
PC’s way of communicating and transfer- 
ring control when a certain event occurs. 
One such interrupt is INT 9, the keyboard 
interrupt, which is generated each time a 
key is struck. This is the interrupt generally 
used to check for the hotkey combination 
the TSR uses to pop up. 

Chaining into an interrupt is accom- 
plished by changing the contents of the in- 
terrupt vector (located in low memory) so 
that it points to a routine inside the code 
portion of the TSR. The old interrupt vec- 
tor address is saved so that control can be 
passed on to the previous routine. Thus, 
the new flow of control is a path that passes 
through the TSR. 

When the TSR installation is complet- 
ed, a DOS function call to ‘‘Terminate and 
Stay Resident’ is executed, specifying the 





= Deinstalling a TSR is 
conceptually easy, though 
depending on the 


complexity of the 


program, it can quickly 
become a messy process. 








amount of memory that the program wish- 
es to keep. DOS then assumes responsibil- 
ity for not loading other programs over the 
resident code. 

To deinstall the TSR, you simply undo 
the steps you performed to install it. First 
you restore any interrupt vectors you may 
have changed to their previous values. 
Then you deallocate the memory occupied 
by the TSR. In an ideal world—in which 
only one TSR is loaded—this simple ap- 
proach will work. But in today's real 
world, aTSR must be ‘‘well behaved’’ and 
take a few precautions before removing it- 
self from memory. 

The reason for the precautions is that a 
simple deinstallation may not be feasible. 
If another TSR has loaded after our pro- 
gram and has chained onto the same inter- 
rupts, the vector address in low memory 
now points to a spot in the second TSR. | 
The new TSR has saved our location and is - 
expecting our code to be there when it 
passes control on. If our TSR were simply 
to get uninstalled, DOS might then load 
still another program in its former loca- 
tion, and the computer will probably hang. 
And if the vector our TSR saved is re- 
Stored, it will bypass the new TSR and ren- 
der it useless. 

To ensure that none of this happens, a 
well-behaved TSR must verify that each in- 
tercepted vector still points inside the TSR. 
When this is the case, no other TSRs have 
been installed after it, and the original vec- 
tors can safely be restored. The memory 
allocated to the TSR can then be released 
by placing the segment of the TSR PSP in 
the ES register and calling DOS INT 21h 
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FX 86E 240 cps, 40 LQ... 
FX 286E 240 cps, 40 NLQ 
LQ 800 180 CPS, 60 NLQ... 


LQ 2500 324 CPs, 108 NLQ... 
EX 800 300 cPs, 60 NLQ... 


OKIDATA 
182 120 cPs 
192 Plus 200 cps. 
193 Plus 200 P%.......... 
292 Plus 200 CPs, 100 NLQ 
293 Plus 200 CPS, 100 NLQ. 
294 Plus 400 cps. 
393 0450 CPS.... 
Laser Line 6 
TOSHIBA 
321 SL 180 Ps, 60 NLQ 
351 II 300 cps, 100 NLQ.... 
341SL 180cPs, 72 NLQ. 


351 Color 240 CPs, 100 NLQ...1025 
NEC 


'850/1050 
3550/8850 725/1020 
PRIMAGE 90 
w/Pagemate Ill 
90 CPS Daisywheel 
PANASONIC 
1080i Model II 
1091 Model II 


Laser Jet 
Laser Jet Plus. 
Laser Series If 


Prices Subyeci To Change 


HARD DRIVES 


Seagate 20mb w/contr. ST225........ 
Seagate 30mb w/contr. ST238 
Seagate 20 mb for AT ST4026........ 
Seagate 30 mb for AT ST4038. 
Seagate 40 mb for AT ST4051 
Seagate 40 mb for AT ST251 
Seagate 80 mb for AT ST409' 
IOMEGA BERNOULLI 

10 mb w/card 

10 + 10 w/card... 

20 + 20 w/card... 
BERNOULLI PLUS ..... 
SYSGEN Durapack single... 

dual external/internal.... 
Mountain 20 mb drive card... 
Western Digi. 30 mb drive card.. 
Western Digi. 20 mb drive card.. 
Plus Hard Card 40 
Plus Hard Card 20.. 

Priam 60 mb AT.. 
Priam 43 mb AT....... 


Everex 1200/2400 int.... 
Everex 2400 external. 
Hayes 1200/2400... 
Hayes V96... ane 
US Robotics 2400 direct internal........169 
Ventel Half Card 1200 w/Crosstalk.. 259 
Vental Half Card 2400 w/Crosstalk....369 
Ventel 1200 Plus... 

Ventel 2400 Plus... 


410... 

Color 722. a 
‘ PRINCETON | 

MAX12........ 

FT 2 i cccocsssen 

HX12E.......10i 


Mono 850... 

Color Display 85, 12 

Color Display 8513 ni 
Color 851 4... strom 
NEC Multisync 


For Orders Call: 1-800-438-6039 


Managing Ye 

Microsoft Word 3.1 .. 
Multimate Advantage ll 
Multiplan... 

Office Writer 5.0. 


PFS Prof Write.. 

PFS Prof File 

PFS 1st Choice 

R Base System V 1.1 
Revelation 

Super Calc IV 1.0. 
Symphony 1.2........... 
Ventura Desktop Pub! 
Volkswriter III... 

Word Perfect 4.2 
Wordstar 2000 
Wordstar Pro 4.0... 


Genoa Galaxy 60 mb internal....... 


external 
Achives 40 mb internal 
Sysgen Quic 60 intemal... 
external............ 
Sysgen 20 mb internal. 
external 


For Shipping Call: 404-860-6905, For Returns Call: 404-860-6899 
And In Georgia Call: 404-860-7364 


~-BULLDO = im 
Piseall ( ie 
P77 ae 


COMPUTER PRODUCTS 


Incorporated as Georgta Micro 





BULLDOG STAFF 


GRAPHICS CARDS 


EVEREX EGA............ 
EVEREX THE EDG 
GENOA SUPER EG 
EGA HI RES... 
GENOA SPECTRUI 


YW HERCULES GRAPHI 
‘ORCHID TURBO EGA. 
PARADISE EGA Auto Si 
PARADISE Auto Switch 480 
COMPATIBLE 0) Quab Pro sync... 
UAD PRO SYNC...... : 
SIGMA COLOR 400 uo ceccsssteeee 
PC Il TURBO XT NEC GB-1 Multisync.. 
8 mhz, 1 floppy, 640K, AT style key- | STB CHAUFFEU 
board, game port, clock calendar, mono- ff STB Multi Res. 480x640... 
graphics card, mono monitor, DOS & | VEGA DELUXE................. 


manuals........ccsuee $849 = 
Color System add $200 w/20mb MULTI FUNCTION BOARD S 
Baa e 2 Pe ey ecuen? AST Advantage W/128K. wc 
CLUB AT AST Advantage Premium w/512K.. 
10 mhz, 1.2 floppy, 1 mb Ram memory, | AST 6 PACK >LUS w/384K........... 
hi res, monographics, monochrome | AST 6 PACK PREMIUM w/256K 
monitor, clock calendar. $1245 ff AST 5251-11 PLUS enhanced 
Color system add $200 AST FLASHPACK........cssse 
Model 80 - 40/70............ 5250/ w/30 mb add $489, w/40  § AST RAMPAGE for AT w/512K... 
6175 mb add $399 AST HOTSHOT Barada seas aeeine aan eESe see 
EVEREX MAGIC CARD II w/384K. 
XTs & ATs EVEREX MINI MAGIC w/o K 


3695 NEC Multispeed FAST 88/V20 w/Switch...... 
naan : “Cc ALL Toshiba 3100... 


NEC Multispeed EL......... INTEL Inboard 386 w/Adapter 
Ponith 2 Dave é IRMA BOARD l......... 


amas J RAM Ill for AT w/o 
Jd LASER PLUS PC/AT.. 
386 Desk Pro 40/70/130 , CReae aie w/adapter.... 
et Starter 

$4699/5299/6250 . ORCHID Tiny Turbo 286.. 

2 Drive System........... ORCHID Bacreitect 50/60 w/2m 
286 Desk Pro 10 mb System... 
cane eee soarade to 640K, 8D] GENIUS MOUSE w/Dr- Halo 
Compaq II Model Systems Include Keyboard, Bit w/PC paint brush 


Reeve caisevsreaes Image Graphics, Green Monitor. | MOUSESYSTEMS MOUSE. 
256K DOS, and On-Board Clock 
Calendar. 


Compaq III AT&T Color Monitor.....675 
20mb/40mb......3695/ MICROFAZER w/8kK... 


MICROFAZER II w/64 
4350 MATH CO-PROCESSORS 


cr Hot Line 1-800-438-6039 


uals. intact No credit 

ssued after 30 days 

ral tom date uf ship: 
J —————————Eeeee 
















PERSONAL SYSTEM/2 


Model 30 w/2 floppy....$1250 
Model 30 w/1 floppy 

See2 OMG Sete caste 1725 
Model 50......... .. 2695 
Model 60 & 80.. A 
Model 60 - 40/70............. 3795/ 
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MasterCard. 3241-E Washington Road © Martinez, Georgia 30907 tetum authonzacon 


Amencan Express Incorporated as Georgia Micro umber asagned 





CIRCLE 481 ON READER SERVICE CARD 


PC voice 
mail, 


nowonly 


$199. 


Watson®, hailed by one 
reviewer as “the premier 
voice mail station” at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
speed-dial, auto answer, 
message forwarding, 
and built-in 300/1200 
bps modem. For an 
ear-opening business 
applications demo, call 
1 (800) 6-WATSON 
(in Mass., (617) 651-2186). 
To order, call 1 (800) 
533-6120 (in Mass., 


Natural MicroSystems Corporation 
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function 49h, ‘‘Free Allocated Memory.”’ 

For a more detailed tutorial that han- 
dles the problem of multiple TSR installa- 
tions and includes some easy-to-follow ex- 
amples, you should look at Jeff Prosise’s 
outstanding pair of utilities, INSTALL and 
REMOVE, in PC Lab Notes, PC Maga- 
zine, Volume 6 Number 14. 


PARKING HARD DISKS 

I’ve frequently read that it’s important to 
park the heads on a hard disk before tum- 
ing it off. But all the hard disks I’ve seen 


that warn about using them on other 
drives. Is there a safe way to park? 
Michael Minnis 
Oklahoma City, Oklahoma 


Parking the heads is an important part of 
disk drive usage. Many of the high-perfor- 
mance disks being sold today do have ded- 
icated hardware to park the heads when- 
ever power is removed. But for the owners 
of older hard disks, a park program is a 
must. 

A park program generally moves the 
disk heads to the last cylinder, or track, on 
the drive. Since data is written starting 
with track 0, the last track is the least likely 
to contain anything important. 

Manufacturers are correct when they 
warn you not to use their park programs 
on other hard disks, however. Because the 
programs were meant to be sold with a sin- 


N PCPARK.COM 
A 128 
MOV 
CALL 
MOV 
MOV 
PUSH 
INT 


DX, 9082 
g199 
DX, 2281 
AH, @8 








Figure 1: A head-parking program you can 
create with DEBUG. 


have their own separate parking programs | 





gle drive, the last cylinder number is usu- 
ally hard-coded into the program. Thus, 
using a park program designed for a drive 
with 100 cylinders on a disk that has 200 
cylinders will place the heads in the middle 
of the disk and in a position to do some 
damage. 

Figure I lists a small assembly code 
routine that will park up to two separate 


| hard disks on your computer at their last 


cylinder. The program first uses a BIOS 
call to determine the number of cylinders 
on each disk. A second BIOS function is 
then invoked to position or ‘‘seek’’ the 
heads at that cylinder. 

To create the file, make sure DEBUG is 
either in your current directory or in a di- 
rectory accessed by your PATH command. 
Then simply start DEBUG and type in the 
instructions exactly as shown in Figure 1. 
Be sure to include the blank line— 
just an <Enter>—oafter the RET. This will 
create the file PCPARK.COM. From then 
on, before you turn your computer off (or 
anytime you want to park the heads), just 
run PCPARK at the DOS prompt. 


CONVERTING TO .COM FILES 
Ihave been doing a lot of BASIC program- 
ming lately, and have been compiling pro- 
grams with some strange results. Why 
can't | convert an .EXE file to. a .COM file 
with the EXE2BIN program? 
John MacGregor 
San Jose, Costa Rica 


Both .COM and .EXE files are executable 
files that can be loaded and run under 
DOS. The .COM format is very simple and 
was built into DOS partly to ease conver- 
sion of programs from the older CP/M op- 
erating system. Files with an .EXE exten- 
sion are more complex and therefore more 
versatile. The two file types are treated 
quite differently by DOS. 

Assembly language is usually used to 
constructa .COM file, which is basically a 
memory image and contains no other in- 
formation that DOS can use. To load ir, 
DOS builds a Program Segment Prefix 
(PSP) and copies the .COM file directly | 
into memory after it. Control is then 
passed to the first byte of the file, which is 
located at offset 100h in the segment. The 
file must be smaller than 64K, and it is re- 
stricted to using a single segment. Only 
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programs specifically designed to become 
.COM files can be converted by EXE2BIN. 

High-level languages, like BASIC, C, 
and FORTRAN, usually produce an .EXE 
file. These files can be larger than 64K, 
may contain multiple segments, and are 
prefixed by a 512-byte header. The header 





= Only programs 
designed to become 
.COM files can be 
converted by EXE2BIN. 


contains information that the DOS loader 
must use to position the segments proper- 
ly, to allocate memory, and to start pro- 
gram execution, 

Detailed information on both the .COM 
and .EXE file formats can be found in the 
DOS Technical Reference manual. 


SPEEDING UP DISK DRIVES 
I recently installed a public-domain disk- 
ette drive speed-up program. While I 
haven’t timed the drive, it now makes a 
more abrupt sound when moving the head. 
Will this change in the way the head moves 
make a difference in the life of the drive or 
the accuracy of the data? 
Tim S. Hallen 
Aubum, Washington 


The parameter being changed by the 
speed-up utility is the head step rate. Since 
this rate is faster, the time it takes the head 
to move from track to track is reduced. But 
the inertia built up by the head must be 
damped when it reaches the desired track. 
A faster-moving head is harder to stop, 
and so tends to ‘‘bounce’’ a little. This di- 
rectly affects another diskette drive param- 
eter, the head settling time. 

A head shat is bouncing may tend to 
misread information on the disk. This will 
usually generate a ‘‘bad sector’’ error 
message. When this type of error occurs, 
DOS will retry the operation from three to 
five times, depending on the version. To 
determine if errors will be a problem for 
your specific drive, perform a disk-inten- 
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sive operation such as copying a large 
number of small files. If you don’ t see any 
errors or hear any retries (a ratcheting 
sound as the head is moved to track 0 and 
reset), and your diskette reads and writes 


without a problem, then your drive will 
probably function fine with the fast rate. 
Although it is possible to burn out a 
diskette drive motor, it's very unlikely that 
changing the step rate time will do so. I set 
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Now There's A Short Cut 
To Disk Compatibility. 


r disk problems down to size. With LA PLINK® and new 


We've just cut 
LAPLINK PLUS: 


hey can connect your new IBM PS/2 or lapt 


with your desktop 


PC, and with just a few keystrokes, instantly transfer files, directories or entire disks at 


incredible speeds of up to 115,000 baud. 
LAPLINK® 


L even sets up in seconds without complicated DOS commands or new 
configurations and connects ary comisnagon of IBM PC, XT, AT, PS/2 or compatible 
or 


computers running MS-DOS 2 
What's more THE 


NEW LAPLINK PLUS" version includes an easy to install 


device driver that allows for direct disk and printer sharing so it works like a two com- 
uter network. Take a short cut to disk compatibility by picking up LAPLINK’ or new 


AAPLINK PLUS’ at. 


ur local computer s| 


tore today. 
LAPLINK’ is still only $129.95, LAPLINK PLUS‘ $139.95, (Including universal 
cables). For a free Lay wer S 
sory catalog call: 1-800-343-8080 ‘Travelin oftware 
or (206) 483-8088, 


North Creek Corporate Center * 19310 North Creek Parkway * Bothell, WA 98011 » 1 800-343-8080 * 206-483-8088 
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UNLOCK Products Remove 
Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNlock “copying” disk allows you to 
make ‘‘unprotected"” DOS copies of 
popular original program disks. Unpro- 
tected backup copies perform perfectly, 
as do copies of these copies.‘ UNlock 
copies run on any hard disk, including 
Bernouli Boxes. No original required in 
drive "A’. Run on any RAM AM disk 

simply and conveniently. Also, copy 


DOS 5'4” programs to 34” diskettes. 
For IBM®, PC, XT, AT, compatibles, 
256K or more, DOS 2.1 or higher, 
Back-ups don’t require tedious un- 
installs, and reorganizing your hard disk 
doesn’t result in your software calling 
you a thief! Back-ups are as easy as 

the "COPY" command in DOS. 


Guaranteed to work only with programs below: 


UNLOCK™ ALBUM “A” PLUS 


dBASE U1 & dBASE Ill PLUS™ (10) 
FRAMEWORK | & II (1.0) 
CHARTMASTER (6.1, 6.2) 
SIGNMASTER" (5.1) 

FASTBACK™ (5.3) 

HARVARD TOTAL 

PROJECT MGR. ™ (1.10) 

@ THINKTANK™ (2.0, 2.1) 


UNLOCK™ ALBUM “B” PLUS 


@ SYMPHONY ™ (1.1, 1.2) 
@ CLIPPER™ (THRU WINTER '85) 
@ LOTUS 1-2-3 REPORT WRITER™ (1.0) 
@ DOUBLEDOS™ (ALL) 
@ smARTWORK™ (1.0 Rev. 8 
thru 10, 1,1, 1.2 Rev. 3) 
@ DISK OPTIMIZER ™ (1 4, 1.5) 
@ MANAGING YOUR MONEY™ (ALL) 


UNLOCK ™ ALBUM “D" PLUS 


@ UBASE Ill & dBASE Il PLUS™ (1.0) 
@ FRAMEWORK | & 1I™ (10) 

@ CLIPPER™ (THRU WINTER ‘85) 

@ FASTBACK™ (5.3) 

@ CHARTMASTER™ (6.1, 6.2) 

@ SIGNMASTER™ (5 1) 

@ DOLLARS & SENSE™ (2.0) 

@ SYMPHONY™ (1 1, 1 2) 


Naw, the most comprehensive copy protection removal program we've ever created 


UNLOcCK™ MasterKey” 


$49.95 


(Plus $4 ship handling Foreign orders $10) 


LOTUS 1-2-3™(1 A, 1.A*, 20, 2.01) 

IBM WRITING ASSISTANT™ (1.0, 2.0) 
IBM FILING ASSISTANT™ (1 0, 2.0) 

(BM REPORTING ASSISTANT™ (1.0, 2.0) 
GRAPHWRITER ™ (4 3, 4 31) 

REALIA COBOL™ (1.2, 2.0) 

MULTILINK ADVANCED™ (3.02, 3.03) 
DOLLARS & SENSE™ (2.0) 


$49.95 


(Plus $4 ship handling Foreign orders $10) 


@ MICROSOFT WORD™ (1.15, 2.0, 2.01) 
@ PFS; ACCESS™ (1984, C) 
@ PFS; PLAN™ (Tandy, B, C, 2.00) 
@ PFS: WRITE™ (Tandy, 1.00, 1.01, C, 2.00) 
@ PFS, REPORT™ (Tandy, 1.00, B, C) 
@ PFS: FILE™ (Tandy, B,C) 
@ DATABASE MANAGER II — 
THE INTEGRATOR™ (2.0, 2.02) 


$74.95 


(Plus $4 shipv handling Foreign orders $10) 


@ LOTUS 1-2-3™ 
(1A, L.A*, 2.0, 2.03) 
@ LOTUS 1-2-3 REPORT WRITER™ (1.0) 
@ DOUBLEDOS™ (ALL) 
@ HARVARD TOTAL PROJECT MGR.™ (1.10) 
@ MANAGING YOUR MONEY™ (ALL) 
@ THINKTANK™ (2.0, 2.1) 
@ MICROSOFT WORD™ (1.15, 2.0, 2.01) 


$159.95 


Introductory Price (Plus $5 ship handling) 


Breaks over eighty programs including Lotus 1-2-3™, Symphony™, PCFOCUS™, AUTOCAD™, 
REDBOARD™, CAP™, Clipper™, and smARTWORK ™ to name just a few. In addition, genenc 
copy busters for ProLok™ and Super Lock ™ have beenincluded. With MastetKey, youcan break many 
more programs than betore. MasterKey, ftom TranSec Systems, gives you UNlock's solid performance 


and more 





CHOICE OF THE CRITICS! 


FERESNAL, “UNlock has two particularly 
endearing characteristics: It works, 
and works simply. 1 waa able to quickly produce 
unprorected copies of Lotus 1-2-3 release 2, 
Symphony 1.1, Microsoft Word 2.0, dBase Ill 1.1, 
and Framework 11. These copica performed 
flawlessly, as did copies of these copies.” 
Christopher O'Malley 
PERSONAL COMPUTING, April '86 


“Because copy protection can interfere 

with the ability to back up a hard disk, business- 
oriented users may prefer programs like TranSec’a 
UNlock series.” L. Rewek 


Win 
PC MAGAZINE, May 27, 1986 


BYTE "UNlock 4.7 defeats the lateat Prolock and 
SuperLock type of copy protection scheme. It’s 
menu-driven and works fine on the programs it'a 
suppose co work on: Lotus 1-2-3, dBase II, 
Framework, Symphony, Paradox and several others.” 
Jerry Poumelle, BYTE, Feb. '86 
Recommended by the editors of: 
PERSONAL COMPUTING 


The Best Software Utilities for Under $100” 

ORDER TODAY en 

TOLL FREE: 
1-800-423-07 0772 a 


IN FLORIDA: 1-305-276-1500 


220 Congress Park Drive, Delray Beach, FL 33445 


Trademarks ate the sole property of their sespective owners UNlock ts for use only to improve the usability of begally 


acquired and operated software: 
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my first computer, a dual-floppy XT com- 
patible, to operate with a head step rate of 
O, and I experienced no problems. 


MAGNETIC ENCOUNTERS 
I have read that placing a diskette close to 
an electric field will erase files. I have pur- 
posely placed diskettes close to tele- 
phones, tape recorder heads, TVs, fans, 
and fluorescent lamps, and no files were 
damaged. Does this mean that electric 
fields pose no problem? 

Mike Greene 

Los Angeles, California 


Also intrigued by this question, I ran my 
own test a few years ago. I found out that 
most electric and magnetic fields encoun- 
tered in a normal environment pose little 
hazard to the data on a floppy disk. (Ex- 
cept, that is, for the unique floppy disks 
used by a manufacturer who always 
blames the failure of his demo programs 
on airport X-ray machines. Sure.) 

The most potent disk killers I have 





= The most potent disk 
killers include magnetized 
screwdrivers and paper 
clip holders. 


found in the office environment include 
magnetic paper clip holders and magne- 
tized screwdrivers rolling around on desk- 
tops. And at home, I have framed the 
Smurf magnet my wife once used to tack a 
floppy of important files to the refrigerator 
sol wouldn't forget it. 


ASK THE PC TUTOR 

The PC Tutor solves practical problems 
and explains points of general interest 
about using your hardware and software 
more productively, and answers basic 
questions about DOS and systems in gen- 
eral. To see your questions answered here, 
drop a line to PC Tutor, PC Magazine, 
One Park Avenue, New York, NY 10016. 
We're sorry, but we cannot answer ques- 
tions personally. 
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Keeping cabdriver radio broadcasts off the phone lines; a video adapter checking program 


that works at log-in; 1-2-3 file transfers from IBM System/3x to the PC. 


1-2-3 VIDEO DRIVERS ON ALAN 

One of the biggest problems | have manag- 
ing our Novell network is giving users the 
correct video drivers for programs like Lo- 
tus’s /-2-3. The users on my network 
might log in to the network on a PC with a 
color card one time and then log in on a 
machine equipped with a Hercules mono- 
chrome graphics card the next time. This 
makes it impossible to map the drives con- 
taining the video drivers according to the 
user’s ID. 

The next logical alternative is to map the 
drive containing the video drivers based on 
the video adapter inside the PC itself. | 
wrote the following BASIC program (Fig- 
ure 1) that checks for the presence of a 
Compaq PC color/monographics adapter, 
an enhanced graphics adapter, a color 
graphics adapter, a Hercules monogra- 
phics adapter, or an IBM monochrome 
adapter and alerts the network to provide 
the correct /-2-3 drivers. 

The user's log-in script creates two vir- 
tual drives containing /-2-3 program files. 
The first drive contains the actual /-2-3 
program without any drivers, and the sec- 
ond contains a dummy driver directory. 
The drivers for the particular video adapter 
are mapped to this dummy directory by the 
BASIC program. Since both are search 
drives (Novell’s equivalent of a PATH 
statement in DOS), the program will load 
from the first search drive and find the 
drivers that match the video adapter in that 
PC on the other search drive. In my case, 
the path of the Lotus directory is 


SYS : PROGRAM\LOTUS 





and the path of the dummy directory is 
SYS: PROGRAM\LOTUS\DRV 
This dummy directory is remapped by the 
program to 
SYS : PROGRAM\LOTUS\XXX 


with XXX being one of the following vari- 
ables: 
MNO = Monochrome drivers 
CPQ = Compag drivers 
CLR = Color drivers 
EGA = Enhanced graphics drivers 
HRC = Hercules drivers 


Line 150 goes out to the Novell work- 


CLS:LOCATE 1,1,% 


station shell and remaps the search drive 
based on which of the above three-charac- 
ter video adapter abbreviations is loaded in 
MONS. The Y.DAT file is needed be- 
cause NetWare asks if you really wish to 
remap the search drive and the response is 
Y. All you need in the Y.DAT file is a Y 
and a carriage retum. The >> NUL: in 
line 150 keeps this exchange off the user’s 
screen, 

Lines 20 to 30 pass variables to the sub- 
routine in line 170 to check memory loca- 
tion FFFE:;000A for the string COMPAQ. 
If it finds it, the program sets MON$ to 
CPQ and then goes to line 150. 

Lines 40 to 50 pass variables to the sub- 


DTSG*&HFFFE : DTAS$="COMPAQ" :DLC=&HA:GOSUB 179 


IF DTA$=DTARD$ THEN 1190 


DTSG=&HCO02 :DTAS="IBM" :DLC=&H1E:GOSUB 179 


IF DTA$=DTARD$ THEN GOTO 130 


BFST=(INP(&H3BA)AND &H8Q) 


FOR I=1 TO 75: BSND=(INP(&H3BA)AND &H8@) 
IF BSND<>BFST THEN GOTO 149 ELSE NEXT I 
DEF SEG=8:IF (PEEK(&H419)AND &H30)<>&H32 THEN GOTO 126 


MONS="MNO" :GOTO 159 
MONS="CPQ":GOTO 159 
MONS="CLR":GOTO 159 
MONS="EGA" :GOTO 150 
MONS="HRC" 


SHELL "MAP V:=SYS:PROGRAM\LOTUS\"+MONS+" < ¥.DAT >> NUL:" 


END 


DTARD$="":DEF SEG=DTSG:FOR I=1 TO LEN(DTA$) 
RD=PEEK( (DLC-1) +I) :DTARD$=DTARD$+CHR$(RD) 


NEXT I:DEF SEG:RETURN 





Figure 1:4 BASIC program that checks for the presence of a Compag PC color/monographics 
adapter, an enhanced graphics adapter, a color graphics adapter, a Hercules monographics 
adapter, or an IBM monochrome adapter and alerts the network to provide the correct \-2-3 


drivers. 
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routine to check memory location 
€000:001E for the string IBM. If it finds 
it, the program sets MON$ to EGA and 
then goes to line 150. 

Lines 60 to 80 read a byte from port 


PRODUCTIVITY 


3BA (Hercules video retrace) and isolate 
bit 7. Then they do a FOR/NEXT loop 
while comparing the first byte read with 
subsequent bytes. If they are different, the 
program exits the loop and sets MONS to 


PC MAGAZINE 
GUARANTEES 
IN-DEPTH REVIEWS 


in 


F 


Tay 


PC MAGAZINE knows that it's not easy finding out what's new, better, faster, 
quieter, cheaper, more compatible or more expandable. That's why a subscrip- 
tion to PC MAGAZINE is the best way to stay abreast of what's available for IBM 


MS-DOS systems. 


PC MAGAZINE’s editors and columnists keep you fully informed about what 
you can expect from PC products—and which are the best for the business 
tasks you have to accomplish. And, when you have to solve applications prob- 


lems, we're there to back you up. 


You'll find the clearly written product reviews and evaluations by PC Labs— 
the only independent state-of-the-art testing facility in computer publishing— 
helpful solutions to complicated applications and a resource that will help you 
purchase PC products for your business with confidence. 
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HRC. You might need to increase the 
length of the FOR/NEXT loop, depending 
on the speed of your PC. A value of 100 
works with 6-MHz ATs. Values lower 
than 75 cause the program to select a 
monochrome adapter automatically. 

Line 90 checks for a color adapter. This 
is taken out of the IBM BASIC 3.0 manual 
with minor changes made to check for the 
color adapter. If the statement is true, the 
program sets MONS to CLR and goes to 
line 150. If all else fails and the program 
gets to Line 100, then the program declares 
that a mono adapter is in use, sects MONS 
to MNO, and goes to line 150. 

Lines 170 to 190 take the variables from 
lines 20 and 40; read from memory the ad- 
dress DTSG (data segment), the DLC 
(data location), and a number of bytes de- 
termined by DTA$ (data to be read) and 





DTARDS$ (data read from memory), and 


then return. 

I hope that others who have PCs with 
different video adapters scattered about 
their network find this program useful. 
Line 150 can be modified to send multiple 
commands to DOS or to send commands 
for other networking programs. 

Alex Perez 
Miami, Florida 


LINKING PCs AND MINIS 
Several of our PCs are connected to an 
IBM System/36, and we use the PCs as ter- 
minals. We often have to rekey informa- 
tion from System/36 printouts into a /-2-3 
spreadsheet. Is there an easy way to trans- 
fer data from a Systemv/36 to /-2-3 on a 
PC? Our programmer says Systen/36 files 
are packed in such a way that the effort in 
editing them would be more than the effort 
involved in rekeying them into a spread- 
sheet. Is this true? 

Vivek Chanmugan 

Austin, Texas 


There is little effort involved if you have the 
right file transfer software. The IBM Sys- 
tem/3x. minicomputers use a fixed-length 


record and the EBCDIC data alphabet. | 


The PC uses several variable-length rec- 
ord formats and the ASCH data alphabet. 
According to Glenda Thomas of Emer- 
ald Technology, PC to System/3x links, 
such as those Emerald sells, typically 
come with file transfer programs able to 
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convert System/3x files into ASCH or .DIF 
files. These formats can be imported into 
t-2-3. You might have to clean the files up 
a littte with a text editor, but it isn’t a big 


Digitat Communications Associates has 
a file transfer program in its Smart Alec 
System/3x connection system that trans- 
lates directly into .WKS and .WRK for- 
mats. The phone number for Emerald 
Technology is (206) 462-8200. DCA is at 
(404) 442-4000. 


TAXIS OFF-LINE 

Our warehouse is next to a taxi dispatch of- 
fice, and its radio signals get into our tele- 
phone lines. We don’t make many calls 
from there, so we just ignored it. But when 
we installed a terminal and a modem and 
tried to do remote data entry, the radio in- 
terference became a problem. One of the 
radio technicians from the taxi company 
wrapped the telephone line through some- 
thing called a ferrite toroid coil, which he 
got from MF) Enterprises. 

Now the radio signals can’t be heard on 
the line, and the modem works fine. Other 
readers with this problem might be able to 
do the same thing. 

Jonathan Paine 
Louisville, Kentucky 


Toroid coils block RF on wires and cabtes 
and don’t require cutting the insulation or 
soldering. MFJ Enterprises sells a pack- 
age of four toroids for power or phone 
tines for $14.95. If they sotve your prob- 
tem and clear up the noise on the fines, 
they can be a real bargain. Phone MFJ at 
(601 ) 323-5869. 


NETWORK YOUR QUESTIONS 
Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your tetter on a disk, and we'll gladly an- 
swer any questions you have, at no charge. 
We're sorry, but we're unable to answer 
letters personally. 

Mail your contributions to Connectivity 
Clinic, PC Magazine, One Park Avenue, 
New York, NY 10016, or you may contact 
Frank J. Derfler, Jr., via MCI Mail (be 


sure to use Derfler’s box named CON- | 








NECTIVITY CLINIC). PCr 
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EASYFLOW 


A on-screen Rowchart processor that knows about flowcharts - not just 
Age “screen draw”’ program that makes you do most of the work. 

EasyFtow is a powerfut full-screen graphics program dedicated to flowcharts 

and organization charts. With it you can quickly compose charts. More 

important, you can easily modify charts so they are always up to date. 

» Automatic: Fully automatic text centering within shapes, hoth horizontally and 
vertically. Fully automatic line routing & re-routing. 

& Fast: Written in assembly language for speed. 

> Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFLow automatically breaks the chart up & prints it in page size pieces. 

»> Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

»> User triendly: Don’t take our word for it. PC Magazine* says ‘'EasyFiow lives 
up to its name. It’s hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts”’. 

» Mouse: Optional but fully supported. 

> It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

> It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

> It works: We are contractually prevented from mentioning the name of the '‘big 
eight’ accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFiow 

» Rush delivery: Order by noon today (eastem time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

» Documented: 100 page manual plus over 150 screens of context sensitive help. 

EasyFrow works on IBM PC’s, IBM PS/2 and compatibles. Requires 384 K memory, 

DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 

adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 


by M.O., cheque, VISA, Mastercard or Company PO. 
* March 10, 1987 issue page 278 

** Rush orders are shipped by Purotator Couner and normally armve the next business day ta mos! locabons 
Remote destinabons take tonger 


Central files: 
completa 
“Lost Order“ 
form 


Mailroom 
sands to 
central filea 
by 9am 


In addition to logging 


thea complaint, the aearch 
unit copies the complaint 


Log Complaint 
for managers se vell- 


The chart fragment above was produced on an HP LaserJet-Pius and is actual size and 
unretouched. Publication quatity charts like this can be produced using only minutes of preparation 


lime and seconds of pant time. saci 201 ON READER SERVICE CARD 
HavenTree Software Limited Order Desk: 1-800-267-0668 


PO Box 1093-P Information: (613) 544-6035 ext 49 
Thousand Island Park, NY 13692 Telefax(G3): (613) 544-9632 





PC Magazines Direct Marketing 
4 For PC Product 
Comme ction iusevies” 
For many of you, mail order is your primary means 
of purchasing PC products and services. 


In fact, in recent interviews with our 
subscribers, we learned that 70% 
bought PC products and services 

through direct marketing channels 
during the past year.’ 


You buy direct because it’s con- 
venient, because you know 
exactly what you want and 
don’t need any 
hand-holding. 














Mail-Order Electronics 


FOR ORDERS ONLY ALL OTHER IN 
415-592-8097 


ELECTRONICS 


IBM PC/XT/AT Compatible Monitors 
12" Amber Monochrome — 
TTL Input, High Resolution 
$109.95 


14" RGB Color—caa Compatible Amber/ 
Green/Color Switchable, 640x200 Resolution 


79.95 . 


14" EGA Color — EGa/cGa Compatible, 720 
x 350 (max.) Resolution 


$399.95 


14" Ultrascan Color - ccwecwrccy 
VGA Compatible, 800 x 560 (max.) reg579 


IBM PC/XT/AT Compatible 
i Graphic 
Display Cards c 
JE1050 mono Graphics Card w/Printer Port (PC/KT/AT). . » 
JE1052 color Graphics Card w/Printer Port (PC/XT/AT). ...$ 49.95 


JE1055 GA Card w/256K Video RAM (PC/XT/AT) $149.95 
JE1071 muttit/o w/Controtter and Mono Graphics (PC/xT) ... $119.95 


IBM PC/XT/AT Compatible 
Flip-Top Cases 


.$ 59.95 


IBM PC/XT Compatible Case — 
Flip-top style, 8 expansion card slots, 
includes speaker and hardware 
JE1010. 

Baby AT Case — Fiip-top style, in- 
cludes keyboard lock w/2 keys, speaker 
and hardware 


Above Board 286 
Memory Expansion & } 
Multifunction Boards } 

for IBM PC/XT/AT 


IBM™ COMPATIBLE ACCESSORIES 


UIRIES 
415-592-8121 


Jamess 


IBM PC/XT/AT Compatible Keyboards 


* Tactile touch keyswitches 
+ Switch selectable 
between PC/XT or AT 
+ Illuminated Caps Lock, 
lum Lock and Scroll Lock 
indicators . 
* Menuel Included 


Oe Sn eo) 
Aru ade hs Mana 
Ba leony 

= Fea) 


Bru ing 


| JE1015 





+ Enhanced keyboerd layout + 12 function keys - Illuminated LED indicators for 
Num Lock, Caps Lock and Scroll Lock - Separate cursor pad ° ich select- 
able between PC/XT or AT - Manual included 


JE1016 


IBM PC/XT/AT Compatible 
Multifunction and 
Input/Output Cards 


JEI065 


JE1078 muttitunction for PC/XT. 


IBM PC/XT/AT Compatible 
Power Supplies _ 

150W PC/XT Compatible Power |~ 

Supply — Output: +5v @ 15A, —5V @ 


5A, +12V @ 7A, -12V @ 5A, 110/220 
switchable, spec included 


JE1030 


200W Baby AT Power Supply — 
Output: +5V @ 20A, —5V @ SA, +12V @ 
8A, —12V @ .5A, 110/220 switchable, 
spec included 


JE1032 


IBM PC/XT/AT 
Floppy Disk Drives 
and Controller Cards 


JE1020 scoxs (Pc/xT/AT) Drive $ 89.95 


MB4020 286 Above Board w/512K (Expand. to 2M8). 
MB4120 266 mutt Above Board w/512K (Expand. to 2MB) . 
PB4220 2ms Piggyback Board for MB4020/4220 w/S12K . 


$369.95 JE1040 26oxs (pc/xr contro. $ 29.95 
.- $399.95 | JE1022 sa60Kxe/1.2mB (AT) Drive $109.95 


.- $279.95 | JE1043 s60xa/1.2m5 eee Controller... 


JE1022 


“& DATATRONICS 10,20, 30 & 40MB Hard Disk Drive 
ene 200/300 Controller Cards 
600g trckise 


jodems “ 
raver $7225 
Mariaita Communication Sofware - seioas «=| ST225K 
{ALL Controtier 


+ Hayes command compatible + Belt 
103/212A compatible - Auto-dial/auto- 
+The 1200C & 2400E do not inctude _ §T238 
=, E1041 10/20/40mB (PCT) Controle... $ 79.95 
1200/300 Baud internal Modem... $ 79.95 | JE1042 30mB ALL (PC/XT/AT) Controtier..$ 99.95 | ST238K — 30MBw/Controtier (PC/AT/AT). . $339.95 
2400/1200/300 internal Modem . . $174.95 | JE1045 10/20/,0Me (AT) 51 40MB Drive onty (PCACT/AT) ... $469.95 
1200/300 Baud External Modem . . $119.95 Floppy/Hard Controtier. $159.95 | ST251XT  40me w/Cont. Card (PCT)... $549.95 
2400/1200/300 External Modem . . $219.95 | JE1046 40me (AT) Controller «$129.95 | ST251AT 40mB w/Cont Card (AT). $589.95 


Additional IBM PC/XT/AT Add-Ons Available! 
$20.00 Minimum Order 


IBM is a registered trademork of Intemational Business Machines: 


sala 20, 30 & 40MB 


; ~s 25 pl eight Hard 


) Drives 
ST225K (Pictured) 


20M& Drive only (PC/XT/AT) . 

20MB w/Controlier (PC/XT) . 

30MB Drive only (PC/XT/AT) « 
Needed) 


~, 95 
- $319.95 
. $299.95 


US. Funds Only 
Shipping: Add 5% + $1.50 Insurance 
(May vary according to weight) 


California Residents: 
Add 6%, 612% or 7% Sales Tax 


Prices Subject to Change 


1.00 Postage 


isi Order Elacironios - Worldwide Send d $1 
FREE 1988 CATALOG 
FAX 415-592-2503 Telex: 176043 


ra <= Jameco — 
5.59 Le Telex: 176089, 


1355 SHOREWAY ROAD, BELMONT, CA 94002 » FOR ORDERS ONLY 415-592-8097 » ALL OTHER INQUIRIES 415-592-8121 





CIRCLE 346 ON READER SERVICE CARD 


*NECMULTISPEED «| / x TOSHIBA ~ 


MuitiSpeed EL ......... 


. 1849 H T3100/20 . 2649 


+ NEW Multispeed HD with 20MB ..... 2599 « =F) With LOTUS Symphony & Metro ....... gat 


x LOTUS x +4 * SHARP FAX MACHINES « 
SYMPHONY 3.5"/With Any Laptop ... 449/399 = aes = SHARP UX-30/UX-80 699/1099 
METRO 3.5"/With Any LapTop ......... 79/59 | j- aeeee, 999/1199 


a 





* PLUS HARD CARD 20/40... 525/775 « . TOSHIBA 321SL/341SL ... 479/599 « 


SYSTEMS 


AST PREMIUM 286/80 
Otner Modals 

NEC MultiSpeed EL 
MulttSpeed HH w/20 MB 
NEC 1200 In! Modem .... 
Wilh Laplop ..... ... r 
NEC Carrying Case . 

Wilh Laptop 

Extra Nicad Battery 

With Laplop . 

TOSHIBA T1000 .. 
73100/20 Wilh Carry 

w/ LOTUS Symphony & Meir: 
Toshiba 1200 Bd Int Modam .. 
With Laptop 

Toshiba Ftoppy Link . 

With Laptop . 

T3100 Numarie Keypad 

With Laptop 


Brooklyn Bridga . 
With Laplop 
Laplink/with laplop ..... . . 


WYSE 286... . «eee 


* All Orives Shown Are Internal * 


FUJITSU/TEAC 90 day warranty 
360k/12Mb ............... 99/129 
Grey Face Plate - Add 5 
SEAGATE: For PC/KT HALF HT 

40 MB 1/2 Ht 40ms w/cont. cables & 
partitioning software 

* PRO KIT 20/30 MB... 275/295 * 
Fully Pretested, PRO KIT includes 
controller, cables, detailed & 
tustrated 100 page manual and 
format/utity sw One year warranty 
PC/XT Ming Kit & Filler Plate .. 10 
» For AT w/partitioning software = 
* 40 MB Half Ht 40 ms avs + 
AT Mounting Kit .............- 10 


* PLUS HARD CARD « 
20 MB - Single Slot ........ ., $25 
40 MB - Single Siot .. 775 


WESTERN OIGITAL FILE CARD 
Includes Fastback & X-TREE sw 
20 MB FileCard 1 1/2slots .... 399 
30 MB FileCard 1 1/2 slots .... 429 





PRINTERS : MONITORS | |__ DISPLAY CARDS 


ALPS PRINTERS * LOGITECH AuloSync . ...499* ATI EGA Wonder Enhanced . 249 
* ALQ 200 Cotor, Narrow With Logitech EGA w/Mouse Port. With Mulls Scan Monitor ..... 200 
18 pin, 200/100 cps LogiMouse & Paint Show ... . 699 ATI VIP/with Monitor 

24 pin, 240/120 cps .. with Genoa HiRes ... . . 729° BOCA EGA/with Monitor . 179/140 
* ALO 300 Color, Wide Wie Garacise VGA Plus... 879 | EVEREX Micro Enh Deluxe ... 199 
18 pin, 200/100 cps se Cie Ces With Mult Scan Monitor .... 160 
24 pin, 240/120 cps . MITSUBISHI Diamond Scan 499 * GENOA SuparEGA HiRes 

Tractor ALO200/300 |. a With Everex ME Deluxa ... . pee With Mult: Scan Monitor 

Ribbon ALO Black/Coior ... With Genoa HiRes . 5 

*# P2000 9 pin, 250/125 ops, Wide With Paradise 480... : 8 LOGITECH EGA Card & Mouse 299 
Ser & Par w/Tractor weeeee, 699 With Paradise VGA Plus. 779 | With Mutts Scan Monitor 50 
* P2100 19 pin, 400/200 cps, wie With Vega Deluxe + 79 NEC Multisync GB-1.. 

Ser & Par w/Traclor ..... 112! With Vaga VGA 859 With Multi Scan Monitor . 

* P2400 Color, Wida w/Trector * Diamond Scan Tilt & Swival 15 * PARADISE AutoSwitch 480 . 

18 pin, 250/125 cps 929 | * NEC MultiSync 1401 529 * | with Mult: Scan Monior 

24 pin, 360/180 cps ... BS With Genoa HiRes ........ .. 759 Paradisa VGA Plus 

CITIZEN Pe Fi wile peace VGA Plus” : tt With Mult: Scan Monitor 

Sheet Feed/with Printer ... 170/141 ith Vega Daluxe . .. . . TAXAN 557 Gold Card .. 

* DICONIX 150 InkJat Parallel « Wilh Vega VGA ree 879 | With Multi Scan Monitor 

w/3' custom cabla ..... 19 * NEC MultiSync Plus. 969 * VIDEO-7 Vaga Deluaa ... 

With any LapTop tees Wilh ATI VIP ... +. 1189 | With Mulls Scan Monntor. 

* NEC P2200- Par... ae wth Gance el pagan . Aaa Vega VGA/wilh Monitor . 399/350 
*P-6Par ... a pn Parade eps? ZENITH 2-449 .... . 449 
*CP9Color-Par Eas siice cantatas le |_With Multi Scan Monitor 

*P7-Par ... Mee ete 13" Frialtron Color + SADKH RIC 

* CP7 Color - Par «Ramota TV & RGB Monitor 449 + KEYBOARD/M USE 
Unt-Di Tractor for P2/P6 ....... Sony 1311 to t8M Cable - 20  KEYTRONIC 101 Keys for IBM PC, 
Bi-Di Tractor for P2/P6 ....... * SONY Mulllscan 1302 . 599% XT, AT with Function Keys on top 
Uni-Oi Tractor for P3/P7 ....... 80 With ATIVIP ow... . 919 tow. seperate Cursor Control 
Br-Dr Tractor for P3/P7 With Genoa HiRes . ... . 829 Keypad and Numeric Keypad 99 
Cut Sheet Feeder for P2200 ... 120 With Paradise VGA Plus .. 879 LOGITECH: Bus orSer 89 
Cut Shaat Feedar for P2/P6 . . 230 | with Vega Daluxe .. -819 Afi Logi Mice include PLUS Software 
Cut Sheet Feeder for P3/P7 ... 290 Sony t3021o IBM Cabia .. . . 20 


* OKIDATA 192 PLUS IBM 325 + | Sony 1302 to Mac tt Cabla | ete gece aT 
* 193 PLUS IBM 9: TAXAN 770 MulliVision ptus . 499 LogtPaint/LogiCadd 


PANASONIC 1080 1/1092 i 159/299 Wilh 557 Gold Card -- 659 aicROSOFT MOUSE 


‘ 6 Bel : 
# 1592/1595 399/419 * wien ae Nines =e gOS * With Paint Brush & Show Partner * 


* QUADLASER LS1101 .... 1999 * a i Bus or Serial ste siaghicr a poll) 
With Paradise 480 ... éxjobs 679 

* TOSHIBA 321 SL With Vega Deluxe |... 719 | MOUSE SYSTEMS PC Mouse 

« 341 SL . ; With Vega VGA 649 * With Designer PopUp Menu * 

ENEINGTON Prever Cland ... ZENITH ZCM 1490 Flat Sei en 649 eee LIFE TIME WARRANTY «+ 

ewith Printer. ...0.0... 6.6... 10 * With Zenith 2-449 _.... 049 Serial of Bus ,.. 119 





ARCHIVE OIC 40, Uses DC 2000 EVEREX 1200 Int w/BitCom .... 95 REPLACEMENT POWER SUPPLIES 

#40 MB internal XT/AT .... 349 « 2400 Int/Ext w/BitCom . 185/245 PC XT 150/AT 200 Watts $69/99 

* 40 MB External XT/AT .... 479 * | HAYES 12008 Internal... 239 | DATASHIELD 

MOUNTAIN OIC 40, Uses iret 2000 1200 External ... . 299 300 Watts Backup . snes 299 

* 40 MB Internal 379 For SmartGom I! Add... ... 50 * 350 Turbo Backup cee MOD 

+ 40 MB External 500/800 Watts Backup _... §49/649 
PROMETHEUS 1200G ext 259 3 

EVEREX 60MB w/QIC 02 controller * NEW Solid State 3° HI UPS * 

* Uses CT600 Int/Ext .. 629/729 « TOUCHBASE SYSTEMS ey SS 400/700 Watts UPS .... 649/779 

Uses OC6OO Int/Ext ...... 649/949 Wher tana bape : a0 KENSINGTON Masterpiece ... 

DC 2000 Single/Box of 5 .. 25/110 ee a * Masterpiece Pius 

CT600/DC600 One/Five .. 30/135 ZOOM HC 2400 Intw/SW .... 149 * Masterplece Remo: 


* LOGITECH GRAPHICS SUBSYSTEM Deets os 699 * 


MATH/RAM CHIPS 


64K RAM 120 ns Setof9 .... 
256K RAM 120 ns Set of 9 
8087-3 PC/XT 5 Mhz 

8087-2 PC/XT & Mhz 


00287-8 AT 8Mhz _.. 


80287-10 AT 10 Mhz . 
0387-16 for 386 Machines 


FOREIGN ORDERS 


- 
FREE DELIVERY * | augue. 


Srmply mail the check for the exact amount (CA add 6%) as shown here with RAN RTA 182/188 2 IBM i Biesd 


your order, We will ship your order UPS Ground, FREE of any other charges Itts_ | PLUS Hard Card 20/40 ... 499/749 
that simple (credit card orders are not considered prepaid) Bank check orders TAXAN 770 Plus with purchase of 
shipped immediately. Personal/Co checks dalay shipm ant 23 we eks. any asp y card an . 469 


COD « AMEX « OPTIMA « DISCOVER « MC « VISA * APO « FPO * 





Special handling charge $20 per order Air 
shipmants add 10% ‘Min $50} For Printars& 
Monitors 30% (Min $150) Some items may 
be more Credu card ordars. add §% lo 
e@mount owed 


SVEEWrhit 


+ 
POLICY Min order $50 Prices & availability subject io changa Shipping charges vary Prices raflect 

discount for advanca payme! Pprsonal/CO chacks dalay Sriprien 2/3 weeks Add 2% (Min $5) for Special handling charge $20 per ore 
COO Oiscover MC & Visa and 5% for Amax & Optima COO requires cash or cashier check No Shipping charges add 5% (Min $20) For 
showroom oF walkin sales Open acc! PO min order $1000. call tor spacial prices All sales lina! Printers & Momiors 10% (Min $40) Some 
Refused shipmants subsme! to a 20% charga (Min $50) Nol responsibla tor compatibility Mams may be mora No COO orders 
PICKUP HOURS: Mon‘Pri: 3 to $ pm PLEASE CALL FIRST FOR WORKOROER a 


714-897-2100 





12605 HOOVER STREET, GARDEN GROVE, CA 92641 PLEASE REFER TO AD # PC 811 











































Equity Computers IN STORE ONLY 
NEC Muttispeed.............. CALL 
TOSHIBA Laptops ............. CALL 
DISKS/TAPE BACKUPS 
MAYNARD ELECTRONICS 
MaynStream tape backups........ CALL 
PLUS DEVELOPMENT 
Plus Hardeard 20M............... $570 
Plus Hardcard 40M............... $805 
BRWIN, MOUNTAIN ......... CALL 
SEAGATE (tested & formatted) 
$1225 20M wiWDC Cont.......... $329 
$1238 30M wiWDC RLL Cont....... $369 
ST251 40M (AN) 39ms............. $475 
ADD-ON BOARDS 
AST 
SbPak Premium 256K ........065- $209 
Advantage Premium 512K.......... 2449 
ede ina 2 board.......... $719 
HERCULES 
Graphics Card Plus............... $185 
In Color Card... 0... ce eee eens $2990 
INTEL 
ABOVE board 286 512K........... $339 
ABOVE board PS 286 512K........ $360 
Inboard S86/AT (req. inst kit)....... $1299 
Inboard installation kit...........05 $139 
8087 ........ $118 BOB710........ $219 
60267-6..... $195 80267-8....... $249 
80287-10..... $288 SO3S7(IGMHz).. $499 


PARADISE 
Autoswitch EGA 350 ............58. $219 
Autoswitch EGA 480...........0.. $248 
QUADRAM 
} PHOBYING Te 6 se ciccale: aye otsvasacs 6 sicie>eeiore14 $2065 
* “VIDEO 7 Vega delux (VGA)....... $208 


COMPUTER HUT 
EW ENGLAND 
01 ay St. Nashua, nH 


Orders Only — (800) 525 5012 





ere: Wear. COO max 
printere, etc, We accept PO's from Fortune 


(OM 1s @ trademark of 1BM Corp. 


5 Se 








Pe ee ater or onrve Sey griomentiend parry fall meravtackerory’ warranty 
1000 Companies. All prices refiect cash 
Return authorization and order statue call information line 





[_Mopems 
(Hayes 


1200 ext / 1200B wisw.......... 
2400 ext / 2400B wisw........... 








HR-40..... $619 
HR-60....... $775 
EPSON 
EX-800...... $409 «EX1000..... $499 
FX-86E.... CALL FX-286E... . CALL 
LQ-800.... CALL LQ-1000..... CALL 
10-850... CALL LQ-1050.... $699 
Y HEWLETT PACKARD 

Ye, IN STORE ONLY 
TEM” 
Proprinter Il. $389 Proprinter XL. $569 
Pro. X24..... $599 Pro Xl24.... $739 
Quietwriter IH... $1199 
OKIDATA 
1924 ....... $329 193+ $469 
NEC P2200 ... $389 + P660 $485 
TOSHIBA 
P321SL...... $519 P351-2...... $935 

INPUT DEVICES 
MOUSE SYSTEMS 
PC Ser. Mouse wiPop-up.......... $105 
PC Bus Mouse wiPop-up .......... $108 
MICROSOFT® 
$119/8129 





Bus Mouse/Ser. Mouse 


N) td 1) 7.9 BS) 


PLUS DEVELOPMENT 
Hardcard 20 Meg 
Hardcard 40 Meg 


PARADISE 
Autoswitch 480... 


ANY PRODUCT NOT 
LISTED? CALL 


COMPUTER HUT 
OF NEW ENGLAND INC 
129 Mirona Rd. Portemouth, NH 03801 


CIRCLE 352 ON READER SERVICE CARD 
Prices subject to 
for mall 





change — thle bd prepared Iao montis in 
ing & Ineurance add OF 96.00 min. for email items and $14. min. 
orders only. In 





COMPARE 
OUR 
SERVICE & PRICE 
MONITORS 


AMDEK 410 Seres............. $165 
PGS 

MAX-12E..... $145 HX-12E $469 
ULTRA SYNC.............-..5. CALL 
NEC Muttisyne.........00.... $565 
SONY Multiscan (in store)......... CALL 





SOFTWARE 


WORDPROCESSING 

IBM Displaywrite 4. «ww. $299 
LOTUS Manuscript —s_......... $329 
MuliMate:.. Peer n ees CALL 
Wordstar Prof Rel 4............. $249 
Wordstar 2000 + Rel2.......... $225 
Wordperfect. $229 MS Word... CALL 
DATABASE / INTEGRATED 

dBase Ill+ . . CALL RapidFila... $249 
Framework Il. .CALL Paradox 2.0 . $439 


Lotus 1-2-3.... $319 Symphony .. $459 
Lotus Raportwriter$109 Hal. .. $109 
Innovative Smart System... .... $469 
RBASE SystamV. ...... 0... $419 
Symantec Q&A... se $209 
Multiplan. .... $119 VP Planner $59 
Migant Ability + .............0.. $149 
PFS First Choica............... $109 
Detar Ease si. ci siacider deers seu ke $429 
BUSINESS / GRAPHICS 

MS Project 40. $299 Chart..... .$249 
Ashton Tata Prasentation Gr. Pk . . $419 
Harvard Tota! Project Mor Il... ... $359 
Harvard Graphics. ww... $239 
Freelance Plus................. . $329 
One Writa Plus... ©0062... 00. $169 
UTILITIES / COMPILERS 

Boned... . ant. a: peel CALL 
MS Macro Assembler... .......... soo 
MS C Compller.................. $269 
MS Fortran Compiler............ . $278 
Nantucket Clipper........ . . $399 
Fastbackie. 2.3 cpm. 6.0.5 ee . $96 
OTHER 

ISM DOS 83... ccc ccu eee d oer. . $95 
Prodesign Il..............-.0000- $179 


AND LOTS MORE 


° EAST COAST MID-WEST 


COMPUTER HUT xc 


524 S. Hunter 
Wichita, Kansas 67207 


(603) 889-7625 (603) 431-3626 (316) 681-2111 


Orders Only — (800) 572 3333 


We honor per 
. for monitors, 
by at least 54. 
11/87 


store prices higher 








COMPUTER SYSTEMS Pcs 


| JOIN & RECEIVE THESE 
| UNIQUE BENEFITS... 


Read, and see why over 200,000 value wise 
consumers have joined The NETWORK! And Thsnk 
| You for our continuous rapid growth! 


| QUR GIANT WHOLESALE CATALOG—Members racave ou! giant wholesale 

catalog containing thousands of hardware and software oroducts for the| 
(BM PC APPLE and over 50 other popular computer systems The NWETWORK's Cata- 
fog is the Largest Single of Personal Computer Products Available 
Today. Ail st Whalosale +8%. Everything Discounted, Nai Just the 


DESKPAO 286 wi40MB §2,695.00° 
DesKeno 386 woma.........84,450.00° 
PS/2 Medel 30 w/20MB : DESKPAO 386 w70MB .........95,150.00° 
PS/2 Model 50 w/20MB ¥ PORTABLE Ill Mode! 40 
PS2 Mode! 60 w70MB I Portabie fl Model IV...... 


PE well built and has 


ficund enough company 
support behind it to make 
it a very attractive altema- 
tive to higher priced com- 
petition.” 


UESTOCK INSURED FAST HOME DELIVERY —The NETWORK mamtains a giant: 


The NETWORK and YOU We pay all insurance expences on yout shipmont Es 
gency Servica Is Availabie on Request. 
MEMBERSHIP SATISFACTION GUARANTEE—1! for any reason you are not 
Si gh i ta hE iat gd gal TR 
IN FULL 


EXPERIENCED CONSULTANTS—The NETWORK hires consultants, not just 


THE™ TURBO PCH0#® THE™ 266/12 THE™ 386/16 # 
256K BASE SYSTEM 512K BASE SYSTEM 1MB BASE SYSTEM system. 
MEMORY: IMB Standard, work We Will Give You All the Help You Need, When You Need it—FREE! 
SPECIAL SAVINGS BULLETINS—PC UPDATE—Issued periodically at no ex: 
tra charge to The NETWORK Teapers onty' PC Update contams the New Product 
feed to keep your Catalog up to date Aiso we} 
buy excess deales inventones, and store bankruptcy closeouts, winch we turn around 
and make avalable to ur members at fantastic savings via PC UPDATE 


QUANTITY DISCOUNTS—For large corporations clubs and repeat or quan-| 
tity buyers The NETWORK can extend Special Commercial Pricing. 


8 Ontine 
gest Singte 
into the nabon’s largest technical information network! Get tech support or con- 


tact customer service from The NETWORK’ Online," not just a bulletin board but’ 
‘@ complete customer unformabon network 


OPTIONAL RENTAL UBRARY—AIl members can join our Rental Libranes 


MEMORY: 256K Expandable to 640K on 
the Monerboard Sreeo: 47710 Maz 
Room for up to 4 H treece: fanaa : 16 MHZ. STORAGE: Room for uj 
imac tees Soe Sar te ag 
ral ‘ py D ye KEYBOARD: : 
‘* * 
2800" .<=E sggg00* ae; $1,59500* sx 


12M 591500" agene wi.2M . 21,7580" 
tr SS Silay Se 





Full 30 Bays. 


MONITORS 


THE™ Amber Monitor .. .885%* 
AMDEK Color 722 4 
AMDEK Color 600S 
AMDEK 410A, 410W, 

or 410G..... 
AMDEK 1280 


MAGNAVOX EGA........ 

MAGNAVOX Color RGB.... 

NEC Multisync JC-1401 ........00 

NEC Multisync XL ........ Sere steieiate sie eis 
NEC Multisync Plus . 

PRINCETON Ultra- Sync series 
PRINCETON HX-12E .......... 
PRINCETON HX-12 Plus........ 
PRINCETON Max-12E 

PRINCETON LM-300........... 


DISPLAY CARDS 


THE™ Super EGA... 
Bes : ‘0 Mono 


PRIA. The Fastest Drive Made for the PC Family 
RSS 190M B/20MS Hard Disk ... ee | ,85090* 


G20 230M BN2MS Hard Disk 
SS Seagate =) 
STOMS Hard Disk®39Q02" 


/ Hardcards | %277 SMaioMs 
e 


$1-4051 40MB Full Height ......854980* 
Hardeard 20 ....8549°6* | cr 4096 some Full Height ......882900* 


Hardeard 40 ....880500* 





3650 40MB 

1/2 Height 
6053 42MB Full Height 
6085 71M8 Full Height 


6128 110MB 
RLL Full Height......... vent 


120D 20MG Internal Tape 
145 40MB Internal Tape 





bcm i wt wht —A mews em Sabo wae preps pg A pom we a can dot Mees nts | HERCULES Graphics Gard Plus ...........S16200° 
cay ma FREE HERCULES Color Card......... TT saggeee 


(800) 621-SAVE 


In Illinois Call (312) 280-0002 Validation Code: 2027 
Customer & Onder Status; (312) 280-1567 















MICROSOFT C Her... . 


















MINDSCAPE Balance of Power 
NOATOM UtlINivs Advanced Eoltien 
®PEACHTMEE Complete Business 





geeeesease 





(Aimmbors please ad §% plea the shipping & heastiing cherpen found iu italics cox to price.) 
COMPUTER SYSTEMS PRINTERS 





OKIDATA 


392+ 200 CPS 80 Col....... 



























































CIRCLE 354 ON READER SERVICE CARD 


- 9 58 193+ 200 CPS 132 Col... 
TIRE ROHS OER Ma reg ace EPSON LOGO 204 CPG 24-Pie 30 Col. . "479 00" 49 5 292 240 CPS 80 Col... 
THES ren cn 1108 13910 | | 2036 240 CPS 132 Col... 
L% 330 
ae. 3% Every Month, The NETWORK saves 
ai " its members millions of dollars 
oti em 4 Sh % x CALL TOLL FREE 
362 
3250 793 
Eat) 138 
38 #1! 4-800-621-S-A-V-E 
51 98 2138 
and as (Orders—Membership and Advice!) 
103.00 In Illinota call (312) 280-0002 
ea 132 Col ben Your Membership Validation Number 2C27 
34.90 $80 You can validate your membership number and, 
e re od it you wish, place your first money-saving order 
250 699 aver the phone by using your VISA, MASTER- 
= oY 9 CARD or AMERICAN EXPRESS. 
» Yoeinea 2100 51,36 5.98 PERSONAL COMPUTER NETWORK 
TOSHIBA ae im 7.70 320 West Ohio Street 
Peels oh Chicago, Illinois 60610 
| ATBT aoed dan 2 Drives. 350 ~ Call now. . Join the PC NETWORK and start caving today! 
DISPLAY CARDS MEMLETYPACAARO Laer 2. ici a a aig ah 
| 
Ld le Oo “gm 380 raed —. Oi 
THE™ Color Card ssciecumnmae 250 4 2 
PALL VIP VGA Y 7ase ( | g 32 i O| | | | 
» DUADNAM Ulire VGA 250 5500 2 N 
core ig Slameery 8 | 
HeNCULES Coie Gant 250 l}= 3 bes a 
PARADISE Hi fea Card. 250 = ae gat ‘ {| Ed 
MONITORS oth Deromat Copies yy LI rr 3 4 5 
exser 142.00 250 oO ou 8 = . 
THE™ Amber Monitor .. 8170 IWTEL 80357-16 Co-Provestor ............ 475.00" 2.50 | 2 =] ra boat 3 a z | g 
= MRORAWON Mat aes” "9% ACCESSORIES ae g | Fs 
830 MICROSOFT Bus/Ser Mouse wiPaiatbrush ..°00.00° £2.50 sq Beg5ee 822 a | ig ; 
Be whasycad ... 250 - Be ar sul ine 5 g 
230 250 232 ‘ 
73% 33 2 Fs i 3g e 
fe lah Seectriesis | $0 t 
39.90 10) 8 a3: é 3 
ne Pa CO 35) 30 || |, | 8 
3% MODEMS 2 age 2] -a8 5 (al & 
™ cetera ome eee at | 
HARD ORIVES, DRIVE CARDS S THES 2000 GAUD External. 100.00" i ease Z a 
& TAPE BACK-UP > THE!™ 2400 BAUD Int w/Sotware 369 00" [| « 2 
a Bas mead : 5 * : 3 32 z 
770 250 2 é _ | |2 
3700 250 - 2 iE; Bs a a 
re 1 eeese oes 3] 
wan 10.98 250 Sa 2— 3 
} 250 & 
| BERG AR coi, aL | LOD Saree 
> MINISCHIBE $128 T10MS NLL Full Hi... 925.00° «| 1850 77 18 z sr 3 2 = 5 
OGEAGATE 81-281 42MS/40MS Hard Dok 399.00" 798 250 ra g 3 3 CHE 6 Cif 
SEAGATE 37-4051 40M6 Full Hi. . 1098 eshze° z 
SEAGATE $7-408) 4oMg Full HL oe "MULTI FUNCTION CARDS | Ze22e 
> SEAGATE BT 277 suas AL 1782 THETM Meld sean wok PYSMUCLAICAL ..v67.00- 250 | Ld a wegtes & = 
850 THE'™ Mati 1.5MB WOK PIBG......... 1600" 250 i gies: 2 3 g 
70 @THE'™ Mull) WO AT wiPIS/G.. . 60.00 250 5s a £ 2 
PTHET™ Mutt) 0 WIPFS/O/CLIUCAL wo 86250 | =% §Sts> 
we EE iuig gan bic tid 1190 FEI 268 Ram Card WOK of 2MB......0800" 250 ry 2& H 202258 
3 308-08) ga 
SGM arose me ae Bimieo ola Lay sisal | q 
MOUNTAIN OMB Drivecard. . 13.40 250 24 
FEO re 1 Grow te at | Sa 2222 
PLUS DEVEL. Nardeard 40 1810 ORCHID Twinterhe 12. 250 i ~ 2 Zee 
200009 
| 








LXBOO ....eeasccceceeens * 
FX86e@ weeeesasancssseses G 


grniage 
“Gotondng pin precision 


ut “Bote eee ey of of Be te interfoce 
eBullt-in 


a TSUBISHI Government, municipal Cc 
te reUE tics reals sat Ta 
Diomond Seon Monitor -- 52 9 


1-800-852-2888 


No surcharge on credit card orders. P.C. Pitstop, 4517 W. Lake St, Mpls, MN 55416 





CIRCLE 355 ON READER SERVICE CARD 


WHOLESALE PRICE TO PUBLIC! 
10 MHz TURBO XT COMPUTER pinecom’ o/SPECIAL 


i e 
- een el eae SEAGATE ST-225 20Mb Hard Drive w/W 0. Controle $259.00 
© Disk Controller SEAGATE ST-238 30Mb Hard Onve w/RLL Controller 299.00 
SEAGATE ST-4038 30Mb Hi-Speed Hard Disk tor AT 515.00 
* 150W Power Supply - 110/220V SEAGATE ST-251 40Mb Hi-Speed Hard Disk - Half Height 420.00 
¢ Full Function ‘AT’ Keyboard FUJI 30Mb Hard Drive 3.5" Light Weight w/Mounting 250.00 
¢ 8 IBM I/D Slots Monochrome Graphic Card (Hi-Speed) w/Printer Port =: $0.00 
=" © 8088-2 Micro Processor RGB Color Graphic Card w/Printer Port 50.00 
© Front Panel w/LED and Keylock EGA Color Graphic Card w/256K RAM/Pnater Port 160.00 
= © 10MHz/4.77MHz Clock Selectable ATL EGA Wonder Card 220.00 


= SAMSUNG TTL Mono Amber 12°° Monitor - 1288 80.00 
Fully Assembled & Tested Ss 4 4900 SAMSUNG TTL Mono Amber 12" Flat Screen Momtor 95.00 
1 Year Parts & Labor Warranty 


MISUBA 14" Flat Screen Mono Monitor w/Base 120.00 
CIRCLE 255 ON READER SERVICE CARD 


SAMSUNG 14" RGB Color Montor - CD-1464W 240.00 
PINECOM ‘AT’ 286 COMPUTER 


SAMSUNG 14° EGA Color Monitor 360.00 
TAXAN 12" EGA Color Monitor (640x400) - TX-660 380.00 
NEC Mulbsync EGA 14° Hi-Res Color Monitor 535.00 
* 6/10MHz Clock Selectable Copy Il PC Option Board (Copies all prot. software) 85.00 
¢ 80286-10 CPU, 0 Wait State LOGITECH C7+ Mouse w/Software (3 Buttons) 79.00 
220W Power Supply 
1.2Mb Floppy Disk Drive 
‘e Hard Disk/Floppy Disk Controller 


4 Serial Ports Card tor AT (Com 1 to Com 8) 125.00 
4 Senal Ports Card tor XT (Com 1 to Com 8) 85.00 

¢ 512K RAM On Board {Exp to 1Mb) 
’ © Clock Calendar w/Battery Backup 
wa. * AT Style Keyboard 


EPSON Pnnter FX-86£ 240cps Dot Matrix 80 Col NLO 360.00 
Fully Assembled & Tested Ss 8 4 je] 00 


isn 83450 
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¢ Monochrome Graphic Card 
¢ 12” Monochrome Monitor 


EPSON Printer FX-286E 240cps Dot Mat 132 Col. NLO 495.00 
1 Year Parts & Labor Warranty 


EPSON Printer LQ-1000 180cps 24 Pin NLO 132 Col. 870.00 
OKIOATA Printer ML182 120cps 80 Col Dot Mat NLO 245.00 
OKIDATA Pnnter ML192 200cps 80 Col Dot Mat NLO 366.00 
*The Land Mark Speed Test, Landmark Software tnc. 
P | A E fete) | P UTE R | | Cc a TERMS: VISA or Mastercard accepted. COD order 
9690 TELSTAR AVENUE, EL MONTE, CA 91731 on Cashiers Check only. Check shipping charges whan 


OKIOATA Printer ML193 200cps 132 Col Dot Mat NLO 529.00 
CITIZEN Prnter 1200 120cps 80 Col Dot Matnx NLO 165.00 
ordering. 3% surcharge for all credit card purchases 
STORE HOURS: MON - SAT 9:00 AM - 6:00 PM 
TELEX: 5106017376 PINECOM 


interna) Moda 00,1200 Baud ae hs a 
PHONE ORDERS WELCOME: (81 8) 575-1 882 = FAX: 818-575-1897 
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6300 w/640K 1 FLOPPY, 30 MEG $1260.18 


—_ 






as, 
PACKARD BELL 
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yw 
Ses, o> 1y 
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VT286 (AT Compatib 6 MHz, 0 Walt 





6300 w/640K 2 DRIVES..........$980.24 GW-Basic, Serial/Parallel, Color/Monochrome 
6300 w/640K 1 FLOPPY, 20 MEG $1190.22 for less Adapter & Keyboard 600 0cceee $689.64 


6300 w/640K 1 FLOPPY, 40 MEG $1499.12 


All AT&Ts include keyboard. Monitor and DOS additional. CALL FOR LOWEST CUSTOM QUOTES F/H Controller, Keyboard 

















AST SPECIALS 
AST Mode! 80 $1450.49 @cITIZEN 
AST Mode! 90. . 1787151200 $158.55 MSP40 30745 
AST Model 120 209585 124. 48410 MSP45.. $448.20 
AST Model 140 . :. 2668.55 1800. 17785 MSP5O. wa GA 
AST Mage! 170 202196 224. 85730 MSPS5. 479 66 
WYSE PCIAT SPECIALS == MSPI0.... . 275.20 Premiere 35 466.17 
WYSE 2200-20 it COMPAUII .«-s-- 1745.20 — EXCONDK nas 
WYSE 2200-40 AT compatible. |... 2289.40 
WYSE 286 & 386 compatibles EPSON 
Brand New Models tans CALL gyaog. CALL =Lxeoo ALL 
vor gang Ne, ATAT SPECIALS = Ex1000.. COWT™ L850... HE FSOAE 
AIAT 6300 w/G40K 2 ines . ae Re 1B aos. iN STOCK 
ATAT 6300 w/640K 1 floppy 20 Meg... 1198 22 Call for Accessories 
ATT 6300 w/640K 1 floppy 30 Meg. 1268.18 A 
ATET 6300 /640K 1 oopy 40 Meg 498.12 TBM 
All AT&Ts Include keyboard. sob Pro Printer Il. $447.95 Quetwriter tll. $1346.82 
Pac asno sit! SPECIALS > Fite % NEC 
1 GAOK 1 Fogo, SEZ coe PG... $69 Color PP... SONI 
DOS & GW Bast, Sera/Parael “er” pg a0 col 449.22 PF 196 col. 815.35 
Wigs w 2 foppes see $6964 5X 2, OATS POXL. 2... 106870 
ee #12 fibres WATS P2000 .3M85 B85) . 1097 79 
Nepean loppy Meth 95680 4559 7st 12 
66 {AT Compa el B MHz 0 Wait ” ce . 
st, a M Floppy Serial / Parallel ene OKIDATA 
Controle Keyboard... ...-. . $922.74 ML 182P_.. $219.80 
Vie86 w 25 Mep....... ». 187350 » 26876 ML 192 Pus. 31450 
VT286 w/ 40 Meg * 72418 456.48 ML 292 Plus 37744 





TOSHIBA gall §1655 ML 294... 747.18 











TOSHIBA S100 w! 10 eg eats 
© Ne . 
TOSHIBA 3100 w/20 me "319950 PANASONIC 
TOSHIBA 1000 é . 88RG 1080: $182.60 10911... $198.85 
TOSHIBA 1200 .. 1219755 1082 5.28 $392 esa au 
NEC Muttispeed . _ NEC siggssa SS MOO 
NEC Multispeed EL . ORs oe tn, 
_ Other Co ters Available U rt 321SL 9 1-2 SIP. 
: ee pon Regus » «P3419 SL... . 668.17 P351-2 Color. 119895 
WLETT jOUSTOI 
HP7440A INSTRUMENTS 
tle 
HI De 52MP. CORONA Laser Printer $1699.65 
— a soles Ht a HP Loser Jet Mode! 1749.40 
mee Nec a0 IW STOCK 
hos, so pea 1044 1042, zy 044) 12x12 & De NEC LC890 Fostsenet. 3358 60 
TOSHIBA td tem teed 2665 64 
TaN ih Meg Flashcard $445.96 5 
MOUNTAIN te in oe ae aad 
ay DEVELOEWER 20 Mea a. Paradox New ee 20. 39800 
EST inlura Software Version 11 
WESTERN DIGITAL 20 Meg/30 Meg... CALL Word Perfect 42. ae 793.99 
Framework... ao 398.50 
MINISCRIBE 40 Meg Zam Bete 40 Muitimate Acvantage 256.80 
MINISCRIBE 80 nd aor 895 45 ) 
Batts <0 Meg hard. disk. e055 [From Here to Anywhere in 16 Seconds 
PRIAM 130 Me ‘hard ask . 798849 | SELL OFFICE Faxhno .$137052 3 * 
SEAGATE 4038 30 Meg hard disk .. 409.60 | PANASONIC KX-F19S .. 1463.56 io 
SEAGATE 405 so9@8 | SHARP FO-150. 1078.80 
Sea sbi Fd Meg hard desic 69559 | SHARP FO-21D.. 1199.28 
360K floppy drive. 11012 | TOSHIBA 3010. uM 





State, 640K 1.2M Floppy, Seriat/Parallel, 
aoe  81299.36 































v2 rent nt floppy drive $9900 EGA MONITORS 
USE a ea 2 height w at 32914 eye ate roe | gl sa Ga 
i 
MINISCRIBE 30 eo v2 height « LL 345.95 NEC Mute fae sia 
AGATE 30 Meg 1/2 height w/ ALL H472 iu pine 
SEAGATE a0 Mey 13 ah -. ageao NEG Mutt Lt inch 1996.46, 
GENOA 2D Meg int tape GENOA. §%a5 = PGS H ah Resolution Roi 469.32 
Meg ont ‘pe COMPRTLE B80 0 TA a 539.40 
OMEGA BERNOULLI 10410. 1385 25 EGA DISPLAY CARDS 
we eee a4 
IRWIN 20M 499101 se Be a Sa Peak 
[az mf ¥ IBM bonanced Gray oad . + 398.98 
SANTA CLARA Distess Workstation } AEG Get ease. gee 
wiEthernet Panta 40.40) PARADISE Auto Switch EGA 360.0... 
WESTERN DIGITAL Nowe LON Kt C 
Fak lt ae software peed Bia ia Gi. 
Ww +e 
ARCNET 86 Starter Kit; ergy | TAXAN Auto Switch EGA Card 
ETHERNET 86 w /Keycard 2152.80 
eave i Say ae fee Se 
nt jevel 2% jarier Kit sers . 
Kits include 2 Network Cards, Keycards, Software | AST 5251.11 Pius/ $895.04) 
and Manuals. Call for pricing on other Kits EVEREX 12008 / M0990 1 
ancner pANTERFACE CARDS BAYES 1200/ 208.604: 
ARCNET PC210 CANBOHr | Seaban | HAYES, ¥ Series. CALL 
ETHEANET Interface Connector 3agg0 | 'RMA 3278/79 Couner............. S817 
ETHERNET Pus Bourg (tor 288) Ta US ROBOTICS 12008 | HAYES compat. . 108.45 
G-NET Interface Card w/ cable 
ACCESSORIES Hs SOS 2 eH 
ARCNET Passive Hub $8500) VENTEL 1200 Plus 


AE cicada 
ew sat 

SFT Netware Level]... Frases | YENTEL 2400 Ext 

Renda Netware Software 286 aa se } 





w/Keycard 
as Sales Peaple are Novell trained and authorized | 3087 2 
| Call COW for all your Networking Hardware 8 Software | 80287-6 / 
Sa ks 80287 1D/ 
PACKARD BELL color card w/ s $300 S 
eat Bett fad wip, 9900 KENSINGTON Masteroiece. ne 
peru (calor (OOREGTaRING IN) ESE VTRONICS S151 IGM 0: ATA 154.95 






HERCULES monographics plus (idlep 17984 KEYTRONIC: 
HERCULES Incolor Board . 92900 
STB CHAUFFEUR HT win 








TRIPPLITE BC-4S0 . 








AT8T Monochrome Manilor $186 40 

AMDEK 310A /4908 . 19990/ 154.95 TRIFBLITE BO 1000. . 

COMPAQ Mmonachrome monitor 186.48 

IBM PS2 Mono acd IN STOCK 

NEC Multisyne GS . NEW MODEL 

PACKARD BELL Green oF gsi 8895 DATASHIELD 6 Outlet Sur 

TAXAN 129) Green/ 1 UE PERMA POWER 6 He SH 

ATET Color Monitor sass find =a 
AMDEK color 600S/ 49.24/344.48 | LOGITECK Loaimouse Bus Version $109.06 
IBM PS2 Color Monitor tN STOCK LOGITECH Logimeuse C? 83995 
1M | PS2 Enhanced Color Monitor E | LOGITECH Logimouse C7 w/ publisher... 124.85 | 





MICROSOFT Mouse {Bus Version) ...... Wh 
MICROSOFT Mouse (Seria! Version] .... 131-26 | 
MOUSE SYSTEMS (Seria! Version) - 108.55 | 
MOUSE SYSTEMS (Bus Version) " 





WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW! 


Outside Ilinois 


ad f Foy Fr 





irra Ar , wow 
7 { y oN 


Se ree In Hlinoi FAX. | i, as | 
SESS (992) 4984426 (312) 297-1737 SP Lm me COW 12572) PC 


G4K DRAM is.$129 


MONITOR STANDS 
MODEL MS-100 
+ TILTS & SWIVELS « STURDY PLASTIC CONSTAUCTION 


MODEL MS-200 $39.95 


» TILTS AND SWIVELS « BUILT IN SURGE SUPRESSDR 
* BUILT IN POWER STATION INDEPENDENTLY CONTADLS 
UP TO & 120 VOLT AC OUTLETS * UL APPADVEO. 


$12.95 


WASHUA DISKETTES 


i BOKES OF 10 51a" DS/DD SOFT SECTOR 
Ma" 36 


A9C.. 39Ca 


BULK OTY SO BULK OTY 250 


5¥a" DISKETTE STORAGE FILE $8.95 


«= HOLDS 705'." FLOPPIES 

« STURDY ATTRACTIVE 
SMDKEO ACAYLIC CASE 

* COMPLETE WITH HINGED 
OIVIDERS 


VERSION FOR 31/2 
FLOPPIES AVAILABLE 


$9.95 


vi 


2 WAY SWITCH BOXES $39.95 


« CONNECT 2 PRINTERS TD 1 COMPUTER DA VICE VEASA 
« SERIAL & PARALLEL MOOELS AVAILABLE 

« ALL LINES SWITCHED 

« GOLD PLATED CONNECTORS & QUALITY SWITCHES 


G' INTERFACE CABLES 
MEETS FCC REQUIREMENTS 100% SHIELDED 


18M COMPATIGLE PARALLEL PAINTER $995 
CENTADNICS (MALE TO FEMALE) $1595 
CENTRONICS (MALE TD MALE: $1495 
1BM COMPATIBLE MOOEM CABLE s79S 
S232 SERIAL (MALE TD FEMALE) 3995 
RS232 SEAIAL (MALE TD MALE! 3995 
COILED KEYBOARD EXTENDER 


JOYSTICK $1995 


SET XY AXIS FDR AUTO 

CENTER OR FREE MOVE 

MENT 

FIRE BUTYON FOR USE 

WITH GAME SDFTWARE 
» INCLUOES ADAPTOR 

CABLE FOR IBM 


SWITCHING POWER eerrues 
PS-135 $59.95 


+ FOR IBM XTCOMPATIBLE 
© UL APP, 13S WATTS 
«SV 115A, -42V 424 

SV_ SA, 12V 5A 
« ONE YEAR WARRANTY 


PS-150 iv voor: 369% 
PS-20D $69.95 


«FDA IBM AT COMPATIBLE 
* 200 WATT! 
«-SV 228, -12V BA 
-SV_ 5A, 12V SA 
« ONE YEAR WARRANTY 


PS-A $49.95 


« FOR APPLE TYPE SYSTEM 
« -SV SA, -12V 3A 

6V 1A, 12V 1A 
« APPLE CONNECTOR 


PS-1558 $34.95 


« 75 WATTS, UL APPADVED 
« BY POWER SYSTEMS 
<-5V 7A, +12V 3A 

12V 250mA 5 300mA 


PS-135/150_ 


MONITDRS 


* 18M COMPATIBLE TTL 
INPUT 


* 12° NON-OLARE, 
LOW DISTORTION, 
AMBER SCREEN 

* RES 720% 350 

* SWIVEL BASE 

* 1 YEAR WARRANTY 


$129.95 
MULTISYNG =o synec §=—- $549.95 


* ORIGINAL CGA EGA’ PGA COMPATIBLE MONITOR 


* AUTO FREQUENCY ADJUSTMENT 
* RESOLUTION AS HIGH AS $00 x SSO 

EGA BY CASPER $399.95 
2° 15 75/2185 KHz SCANNINO FREQUENCIES 

* AES 640x200 350 * 31mm DOT PITCH 


« 14" BLACK MATRIX SCREEN * $$ COLDAS FADM 64 


RGB BY CASPER $279.95 


*COLOA GREEN AMBER SWITCH * RES 640 x 240 
* AGB IBM COMPATIBLE + 14“ NON GLARE SCREEN 
* 39mm DOT PITCH » CABLE FOR IBM PC INCLUDED 


MONOCHROME syavunoa $69.95 


+ 18M COMPATIBLE TTL INPUT 
*12_NDN GLARE AMBER SCREEN 
ATTRACTIVE CASING WITH A TILT SWIVEL BASE 


TOLL FREE 


U.S. AND CANADA 
2DMB HARD DISK ON ACARD 


* BAVES SPACE ANO REDUCES: 
POWER CONSUMPTION 

» IDEAL FDA PCs WITH FULL 
HEIGHT FLDPPIES 

* LEAVES RDDM FDA A HALF 
oo CARO IN ADJACENT 


$349 


RITEMAN 11 PRINTER 


* FRICTION AND 
PIN FEEDS: 


* 160 CPS DRAFT, 32 CPS NLQ MOOE 

* SUPPORTS EPSON IBM 

+38 DOT MATRIX $ 9 5 

« VARIARLE LINE 2 1 g 
SPACING & PITCH 

IBM COMPATIBLE PRINTER CABLE $9.95 

REPLACEMENT RIBBON CARTRIOGE $7.95 


tuans 9299 


DISK DRIVES 
514" SEAGATE HARD DISK DRIVES 


ST-22S HALF HEIGHT 20MB 65ms 
$T-238 HALF HEIGHT 30MB 65ms (ALL) 
S¥-251 HALF HEIGHT 40MB 40ms 
ST-277 HALF HEIGHT GOMB 40ms (REL) 
57-4038 FULL HEIGHT 30MB 40ms 
ST-4096 FULL HEIGHT 80MB 28ms 


V2 HEIGHT FLOPPY DISK DRIVES 


S's TEAC FO-SSB DS DD 360K 

5'4" TEAC FD-SSF DS QUAD 720K 

5°." TEAC FD-55G DS HD 12M 
‘FUJITSU M2SS1A D5 OD 360K 

FUJITSU M2553K DS HD 12M 

S's DS DD 360K 

S's" DS HD 12M 

32" MITSUBISHI OS OO (AT DR XT) 


DISK DRIVE AGCESSDRIES 
‘2 HT MOUNTING HARDWARE FOR IBM 
MOUNTING RAILS FOR IBM AT 
“¥" POWER CAGLE FDR 5'." FDDs 
S'4"" FDD POWER CONNECTORS 


ORIVE ENCLOSURES 


WITH POWER SUPPLIES 


DUAL SLIMLINE FOR S' 0” 
FULL HEIGHT FDR S'." 
QUAL SLIMLINE FDR 8” 
DUAL FULL HEIGHT FDR 8° 


S289 
$299 
$469 
$649 
$559 
$895 


s999S 
$119 95 
$129 95 
$89 9S 
$119 95 
$6995 
$109 9S 
$129.95 


$295 
$495 
$2.95 
$1.19 


CAB 2SVS 
CAB 1FHS 
CAB-2SVv8 
CAB.2FHE 


EASYDATA MODEMS 


All modets faature aufo-cial/answer/redial on busy 
power up self test, fouchtone or pulse dialing, built-in 
Speaker, Hayes and Bell Systems 103 & 212A com- 
patible, full or hall duplex, PC Talk tl Communica: 


trons software with internal models and more 


INTERNAL 
12H 1200BAUD'2 CARD $69.95 


24B 2400 BAUD FULL CARD $179.95 
EXTERNAL 


vO SOFTWARE INCLUDED) 
1200 BAUD 
2400 BAUD 


$119.95 
$219.95 


CDMPUTER CASES 


Attractive, sturdy steel cases fit the popular sized 
motherboards and include speakers, faceplates 
expansion slots and all necessary hardware 


emg 131; Lea, 


XT STYLE FLIP-TOP 
MTSTYLESLIOE-TOP $39.95 
ATSTYLESLIOE-TOP $89.95 


« FRONT PANEL KEYLOCK AND LED INDICATORS 


JR. AT STYLE FLIP-TOP $149.95 


* INCLUDES 180 WATT PDWER SUPPLY 
¢ FRONT PANEL KEYLOCK AND LED INDICATORS 


$34.95 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 


110 Knowles Drive, Los Gatos, CA 95030 


Toll Free 800-538-5000 © (408) 866-6200 
FAX (408) 378-8927 © Telex 171-110 


COPYRIGHT 1987 JOR MICRODEVICES 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS. Minimum order $10.00, For shipping and handling include $250 for UPS 
Ground and $3.50 for UPS Air. Orders over 1 Ib. and foreign orders may requi 


without notice We are not responsible for 


pographucal errors. We reserve the right to limit quantities and to substitute manutac- 
turer. All merchandise subject to prior sale. A tull copy of our terms is available upon 
request items pictured may only be representative. 


THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES JOR INSTRUMENTS ANO JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES. 
(6M [S A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES CORPORATION. APPLE IS A TRADEMARK OF APPLE COMPUTER 





ALL MCT PRODUCTS CARRY A 1 YEAR WARRANTY 
pro MODuad ORCI TECHNOLOGY SS Seagate 


Yo HEIGHT HARD DISK ORIVES Vo HT HARD DISK SYSTEMS 


=] AO wsS469 20 w*289 
DISPLAY CARDS 60 MB $649 30 MB $329 


MCT-MGP monocurome crapHics $5995 BR prives are Seagate models ST-251 (40 MB) & Systems include Seagate ‘height hard drive, 
TAUE HERCULES COMPATIBILITY SUPPORTS LOTUS oe ST-277 Ales MB ALL} 5'%” hall heights drive controller, cables & instructions. All 
* SOFTWARE ORIVER ALLOWS COLOR GRAPHICS PROGRAMS FAST 40ms sccess time! dnves sre pre-tested & warranted lor 1 year. 
ON A MONOCHAOME MONITOR «+ PARALLEL PRINTER F PORT 


MCT-EGAENHaNnceo GRAPHICS De Tons yamee 

eee 1BM COMPATIBLE 18M COMPATIBLE 
. coL a "s 95 MOTHERBOARD 

MCT Ch TILE wt ogee noarron 48 FROM MODULAR CIRCUIT TECHNOLOGY FULL ONE YEAR WARRANTY 


"SEO UESLonSveconse nes covenscamronemonccwnone Hl tear TypRD unso4770MH $9Q95 


* 4.77 OR S$ MHz OPERATION WITH 8088-2 & OPTIDNAL 


MULTIFUNCTIDN CARDS s7oes A‘ EeoM Paste ES seezo motcaron ano RESET 


MCT-MF MULTIFUNCTION 79 SWITCH SET SUPPORTEO 
‘ MAL. TURBO MODE ORSOFTWARE SELECT 
ALL THE FEATURES OF 6 PACK AT HALF THE PRICE CHOICE OF NORA une 


+ 0-384K OVNAMIC RAM USING 41645 39705 
+ SERIAL, PARALLEL, OAME PORTS, CLOCK CALENOAR ‘Mer: “ATMO STANOARO MOTHERBOARD 197 MCT-5339 
'. 
MCT-MGMIO = monocrapHicsvo | $49995 ME MCT-ATMB = sczessnmre $= 337995 Fe ene nancco src avout 
TOTAL SYSTEM CONTROL FROM A SINGLE SLOT + $ SLOT (2 EIGHT BIT, SIXTEEN BIT) AT MOTHERBOARD + SOFTWARE AUTOSENSE FOR XT OR AT 
+2 FLOPPY CONT, SERIAL PARALLEL GAME FORT. CLOCK CA Pete tate h eee eg Kell Seonocati 
[RUN COLOR ORAPHICS SOFTWARE ON AMONGCHROME MONITOR [i 7 KEYLOCK SUPPORTED, RESETSWITCH, FRONT PANEL LEO ste DIrecArO FEATURE 
SEPARATE CURSOR PA 
MCT-MI0 MULTI I/O FLOPPY $7995 «SOCKETS FOR 1 MB OF RAM AND 80287 : 
A PERFECT COMPANION FOR OUR MO THERBOAROS dae wen aie i MCT-5060 $5995 
+ SERIAL PARALLEL GAME PORT. CLOCK CALENDAR ! 
+ SUPPORTS UP TO 2 360K FLOPPIES, 720K WITH DOS 3.2 MCT-BATMB MINI 60286 $3695 See eee eee BEIEOR KT OR AT, 
MIO-SERIAL 2nd SERIAL PORT Hs" + REPLACEMENT BDARO FOR XT STYLE CHASSIS COMPATINGES 
+ OPERATE ATS 10 MHz WITH UP To 1MB ON.BOARO sO INGICATORS' 
MEMORY [ZERO K INSTALLED) 
MCT-I0 MULTIVOCARD $5995 + SOCKET FOR 80287 MATH CO-PORCESSOR AL ONETEAT HES Tee A 
USE WITH MCT FH FOR A MINIMUM OF SLOTS USEC + BATTERY BACKEO CLOG! it MGT-5150 xr srvc cavour $4904 


* SERIAL PORT, CLOCK CALENOAR WITH A BATTERY BACK UP + SSLOTS 2 EIOHT BIT. 3 SIXTEEN 
+ PARALLEL PRINTER PORT AODAESSAGLE AS LPT1 OR LPT2 * USES CHIPS & TECHNOLOGY CHIP SET FOR RELIABILITY MCT-51 51 meter ee sgges 


10-SERIAL 2nd SERIAL PORT 15% Bi Toles 


MCT-ATMF = Atmuctirunction §=— $4395 WHY BUY A SYSTEM FROM JOR? 


ADDS UP TO 3 MEGABYTES OF AAM TO THE AT 
+ USER EXPANDABLE TO 1 5 MB OF MEMORY (ZERO K INSTALLED) » HUILD IT YOURSELF AND SAVE! * MOST DADERS ANIPPED IN 24 HOURS 
+ INCLUDES SERIAL PORT AND PARALLEL PORT + MONEY HACN RUARANTEE JAS% FOA DETAILA) © QUALITY COMPONENTS AND COMPETITIVE PRICEA 
ATME-SERIAL 2ndiSeRIAL PORT, ize" + LEARN ABOUT THE INNER WOANINNA DF ACOMPUTEN —* TOLL FREE TECH SUPPORT IN THE U.S. AND CANADA 


MCT-ATMF-MC PIGGYBACK BOARD (NO MEMORY) = *29° 


MCT-ATIO AT MULTIVO $5995 
rageecnaiadieets "BUILD YOUR OWN 
ATIO-SERIAL 2nd SERIAL PORT s2a" 256K XT COMPATIBLE 
* MOTHERBOARD 
MCT-RAM  Mircnawesno —sgges i: 256K Or MEMORY 
~ sen SELECTABLE. GOWFIQUNATION AMoUNTS UPTO 575K usins fy * FLIP-TOP CASE 
MK & 256K RAM CHIPS IZERO K INSTALLEO! * XT STYLE KEYBOARD 


- EXPANDED MEMORY CARD § 95 * 360K FLOPPY DRIVE 
MCT ‘EMS. INTEL ANCROSOFT COMPATIBLE MEMORY 128 * DRIVE CONTROLLER 


+ CONFORMS TO LOTUS INTELEMS + USER EXPANDABLE TO 2 MB * MONOCHROME MONITOR 
+ EXPANDED CONVENTIONAL MEMORY, RAMDISK AND SPOOLER 
mera es re Pee cee oo nn 
ORIVE CONTROLLERS FOR ONLY $489'5 


MCT-FDC = FLoppyoiskcontroiten $2995 ANYONE CAN BUILD A SYSTEMINABOUT | 
QUALITY DESIGN OFFERS 4 FLOPPY CONTROL IN A SINGLE SLOT 2HOURS USING A SCREWDRIVER AND 


StoneeoriGercouno ou tm PC Of COMPATIBLE OUR EASY-TO-FOLLOW INSTRUCTIONS! 


MCT-HOCG = Hanvoisk controiteR §=—_ $7995 


HO CONTROL FOR WHAT OTHERS CHARGE FOR FLOPPY CONTROL DEVELOPM ENT TOOLS 


* SUPPORTS 15 ORIVE SIZES INCLUOING 5, 10, 20, 30 & 40 MB 


« DIVIDE 1 LARGE ORIVE INTO 2 SMALLER, LOGICAL DRIVES FROM MODULAR CIACUIT TECHNOLOGY 
MCT-FDC-1.2 1.2me Floppy controtten SG 995 MCT-EPROM Procrammen $12995 i j ' i i bh 


© YOU CAN ASSEMBLE A AYATEM IN ANQUT 2 NOURA WITH A SCREWDAIVEA R NUR EASY-TO-FOLLOW INSTRUCTIONS 





e on pe pearre sans ee pubs PROGRAMS 27xx & 2?1xx EPROMS UP TO 27512 
« SuPPO! ; M ym PPO! RIOUB PROGRAMMIN 
+ ALLOWS DATA TO FLOW FREELY FROM XTs TD ATs “Ano VOLTAGES id Sn ae 


MCT-FH FLOPPY/HARD CONTROLLER $ 1 3995 PLIT DAR COMBINE ae ee OF SEVERAL EPRDOMS 


* OF DIFFERENT SIZE: 
SYSTEM STARVED FOR SLOTS? SATISFY 17 WiTt THIS TIMELY DESIGN E READ, Wine, COPY, ERA Aten eew 
+ INTERFACES UP TO 2 FOOs & 2 HOOs, CABLING FOR 2 FOOs & 1 HOO 
+ SUPPORTS BOTH OS 00 & O5 QD WITH DOS 32 MCT-EPROM-4 aaanarnoonammen *189°5 
MCT-EPROM-10 1A sawn ProoRammeEn *290%8 


MCT-ATFH4T st iae comma t $1498 MCT-PAL racrrocrammen $2685 


FLOPPY HARD O'Sa — 4 HE AT OES: 
ge MCT-MP Processonproc. $49905 


PARTIAL LISTING ONLY-CALL FOR A FREE CATALOG! COPYRIGHT 1987 JOR MICRODEVICES 





ACP’s Break thru Prices!! 


The Nation’s TOP Computer Supplier 


EXPANSION CARDS /Wovell Starter Ki 1088 09 ae Nee 
amend Cad 21S e6.Cora 08 ar = 28.00 {ie fe 2d Extent 
ieoueiire! Se feet suena Be 
m0 ter jar brite Cari 2400 wi / SMART( (int) 447. 
ANETA EEA feon Goren w oe menee ri = peddle hell ied tosh Phis, 
‘AM273 EGA (Genoa C WOE RAN ALL AT Cont_ one . Pockel Modem (2008 Macaniesh SE/2 Drives 
bore wiFi one : wiSoftware Macmntesh SE/20 Md 
Ose arnetera PC EGA Bost Buy Men EVEREX EVERCOM ire Fouiipe Tascam 
pelt ra ett PeiKtiAR 7 4" EBA Monitor w/ti8 0 swivel 


Part PC/XT/AT bes 
ioe 4 ‘auttunetion oP oe 
AMG Hard AT ne 
‘AS966 XT Turbo Motherboard ee: 
5 AT Turbe Mothertd 378 ro] 

ASG! Baby AT Motherbo = $78.09 


- ie KEYTROWICS 
comparieits canons . 
AT ASM w/e Sal 72 Enhanced Color 408 60 ° 333 Biicctamrl a tae 2eeee 


‘$108. ACP 51 
Manat Pus w/4 Sen —— AEP SI Oats he Foes Shatane Laserine 1388.00 
on kc ie : AGP 5152 XTIAT Ki Fyre = canopy 
aT leyboard = TROD 
PS/2 MW ta | iayne Cd Mentor esze.00 —r RAARAR MOUBE SYSTEMS 2 Yi Wer AST Intoisuer*. eee 
PS/2 FOC 14M am ose PC Mouse w/Pop-ups se8.00 
MULTES' Pius 6 980X720 CALL aes PS/2 Mouse w/ pop-ups: 129.00 


MULTISYNC XL 19° CAD/CAMCALL = = —__ mrcnosory 
AST — 2 Yr. Warranty PRINCETON bas Ruadenee Tew Petes hie 
‘Show Partner 127: 


AST Premmum/206 CALL 7 A d d 
ro] 
Aavantagy AT/OK to hte os-9 ane ee vance: 
iemiaabccne Sas 
jm wis 
Ennanced S251/1 CALL pareee 2 8 6 
CALL 
rack Phis 34K CSP 


S Mutecannee Comp. 900.00 
ct ee eee 2 BO MHE Keyboard 1 POCIUL Approved 
aT U iz pprove 
AST Rah Seury St fee NYSE WrT0 roam _srense Selectable 44 One Year Limited 
Meh tae 3 a Warranty 


Combe Pus W/0K Siri tase 
wencuues 2 went eee heared caer eer 


Magnovox EGA/CGA 386.00 5 One ey oak Drive 
Hercules Incolor Card $348.60 novex CGA Monitor 868.00 © Western Dititel™ HO/FD poi sea System 81048 
Hercules Graphics Pug. 186.00 Screen Controtier Mono System 
Hercules Color Card CGA’ 158.00 wht 7 Clock/Celendar with 

= Battery Backug 
TT & amber 98.00 8 20 won Power Supply 

Mono/Printw Card Teee | Zervth Composite Ambe! 8.00 5 ee 
eens ue Fern Con Color SALE 218.00 0 Eight Expansion Slots 


11 Enhanced Keyboard 
INTEL — 5 Yr. Ware. = TERMINALS (101 Keys) 


Apoveboard 296/51 S/P 37300 WYSE 20 Termenat 
vebears (eee WYSE oo Teemunat ittee nen HARD DISK DRIVES 


et. £onr Fuecar S290. 
CAL fi vec? weet western ital Sass 
Guistemn FAK cad” Gat. | SXT/AT Deluxe Keyboard Flere 30 Western Diptal_ 208.00 
2 Guns alt ajar gotwara v 140.00 
Modem/Multit A 


il 


BY 
Y 
5 
PESPUPPENUSSgRHE 


i 


2 Zinc-lined FI 
© 150M Power Supply 
ar © Phosnix BIOS written for (8M 
Pot 


fa re Y 10 Ser Conv: 
ORCHID — 2 Yr HES wan 
Turbo EGA. “ u Buffalo SX Mullt-Connect 498 09 
Tiny Furbo 286 Por] C 26 - ACCESSORIES 
x 108. 00 


PC Turbo 2086 / 1Mb 
det 306 PC te 306 926 00 FLIP W FILE SALE abe to ee) LA 
vanes Zeer Price Breakthru SAVE 60%! > se [orf tvored My 


Irwin 1200 20Mb 98 ry 
FNF Mes XT (1005) 61400 . Mead Cleaner 51/6 or B 8.00 
eensyst Be eee 399. Tosraes ee Sh FECT COMPUTERCARE kit 9.08 
Corava SBM Mult 8119.00 | Thace Acoustical a T2K bt 

SIEGREGA CES 9800 ‘ am to €4Kb © 280K8 singte 
PusYst Mone' air Combo. sa 3 ‘OF 10K flogpy mcluded » Second pice 


inv Priniw Stand .. Otive mort one! {OMEGA BERNOULLIS 
Puan or | See sae ney | Seremagmeaett 
ENE Min xT S85) ene 5 Maxar 286 Daal! Bernaull 2 Dusl Siaext) 
Lae LS opal 4110.90 S'a* Desk Box 20°8 MHz Si2kb expends “we 
iberty PC XT wanes at 5 colors) CALL to 1Mb ©@ 1.2Mb5'elloppy 
aaa Poet Acciir 4 Flip Sort (50 3 Y \ ‘ond controlier Second 
EMS 100 « 250K Ree drive, monitor options! 


DISKETTE PRICE BREAK THRU! 

“Seeriepesed taxa full “verbo tony "EP 

i ee =O DATA 
Vatu CARTRIDGES 


Super EGA He-Res $1495 
PARADISE 24.95 
VGA Prus (08/2 ET $900 ites 1275 71 301g as: 2295 
VGA Protessiensi Y 7 16 
EGA 490 Avioswitch 

VEGA VGA Board 

VIDEO ? Veqs Deluxe 


SOFTWARE PUBLISHING WORDPERFECT 
Harvaro Geaptucs 20 6298. Wordperioct 42 
Fist Choe 18 OO Lovery tt 
OVMANTEC 

OBA720 


weca 

bac Manageg Your Morey 36 4188. 

OAC Easy Payot 4) «MmCROPRO 

DAC Easy Accounting ordain Prategeenal el 4 $257 

TAL ABS EARCI resior iy 

Gon es mest 3 ae Easy Extra Valve Pack (Easy Extra Utes Atvances 

Gem Desxtea Puprsner 1d 356. Setick VA-Panner O67 CARERBACx SOrTmane 
XECUTIVE SYSTEM? tercronre y 

ee 20 oY Bay Abase Graptucs 10 aiea VP 10 

ST4 GENDRATION NCPe Roase Syaten ¥.11 a1 VP Guahes 10 

Fastback 54 a7 pe are 

GENERIC Generic CADD 3d $88 Gh camthelec 14 

vase Or Halo om SeeMOAE 10 

s0n.09 


au 
Keyworks 30 La 

‘Alpha Keyworks 10 178. Trost 10 
AMERICAN SMALL BUSINESS — Artier TT 
CompuTense Superhey 11 
Podexgn 025 198. sRODERDUND 
ANSA/BORLAND Graphics Liotary 1 
Paradox 11 $300. Graphics Liorary 2 
Paragan 20 Pimt Stop 


HP L axarrat Opion 
TRAVELING SOFTWARES 


a et Microw Abase 5000 


TH Sater 
Muhimate 
Adveniage 33 


wm SPECIALIN 
Veolia Pubketer seop QUATTRO $149. 


COMPUSERVE 
‘Starler Kil 
‘COMPUTER ASSOCIATES 
ALL Supercaic 4 
cromeTatn Comm. 
urea Tuter 2d $25. Crassieik xV/y 387 
Terbe Ostabase Tootbox 12 @1 Crosutak Merk IV 1d 


ee. 
Been adie Mais) 208, 
Vatkswriter Delune Pus 1d $68. Browet ¢ m5 
Votkswrrter 310 ws Ctneter se ™ 


i 38 esl seszazs 
ws B <3 aesk xsk fz 


© No Surcharge for VISA or Mastercard OUR POLICY 


ik Advanced Computer Products, Inc. TOLL FREE © Voiume purchasng agreements svaable 


© Orders subject to availabiity © Supply hmited on certain temp. 


Mall Order: P.O. Box 17329 irvine, cAg2713 «for Fast Service 800-854-8230 2 ACP Retat Store orci may vary Not reponse or typos 
Aetall: 1310-8 E. Edinger, Santa Ana.CA 92705 Order by Phone! | CAResidents 714-558-8813 | ask FOR GILLES, OON, TOCO, MIKE OR MARK 





CIRCLE 297 ON READER SERVICE CARD 


CALL AST Turbo Loser. 2895 
CAL Cian 120 1600. ‘90/74 
CAL 309/385 
CAL but bye 489/649 
CALL EPSON All Models CALL 
EX/LOQ. FORLOWEST 

Loser. PRICES 

355 


Panasonic Nels 

+ CALL 1ogIy 19921. . 
e 1895/1524... 
3131/3151 


AT 


3 
z 


ee? 
ri 


7 
u 
ag 


a 
i 


ie 
2 
i 


eee ee 3 


forCa. Orders Tech Support 415-668-935! 
Call or Write for Free Catalog 
PAYMENT No Fee For Vien, MasterCord, Cashiers Checks, 
Personal Checks with 2 week hold Qualified PO's CA 

orders add sales tax. 

SHIPPING: UPS ground-2% of order, $5 min. UPS Blue-3% of 
order, $7 min. Printer, Monitors, Computers — Call tor 
charges. 

All Products New with full worronties. 

Price & availabilty subject te change without notice. 





584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94714 
Q division of MCSS, Inc. Computer & Software specialists since 1981 











PRODUCTS HOT USTED... GALL 
UPS 


Samar Ssweu & PRINTERS 
$1995 70% 


100 LB. DIGITAL 
SCALE 


SINCE 1984 


LOGIMOUSE C7 BOEING WORD 
& FIRST PUBLISHER GRAPH 3D PERFECT 4.2 


$97 $179 $189 


VENTURA PANASONIC 
PUBLISHING 1.1 AST 140 FAX CARD 


$635 


MITSUBISHI SMART MODEM VEGA DELUXE 
DIAMOND SCAN 2400B & SW W/VGA 


aga © LASERS © SCANNERS Veet vicoeece SR WordPerfect 42.,.... 0195 
i cocccecoes S40 WordPactect & Library .. $230 
BIGITIZERS & PLOTTERS 
Coivemp Plotters ...,.: Coll —Aittnehel Tiger 
HMC Tab 


ME WET soos 5 


COMPUTERS 
Ti aac ce eee ee Gal 


CITIZEN | [PANASONIC 
MSP-40 : 1092! 
SAMSUNG | | DRAFIX 1+ 


TTL-AMBER 
$179 


BOAROS & NETWORKS 
AST SixPak Pius 64k... S190 MED GBT... 0. 5q005 $280 
a0 Navell . Coll 


MONITORS © TERMINALS © PANELS 
Nek 1290 wicard ».. 900E TEMA TZIG ose 00s. 
Fit Toki A. 


‘Sigma Dasigns 
EGA AutoCard 460... $170 
3208 


Vites 7 Vega 
Deluxe w/VGA ..05. 8208 


eeeetecses 


DRIVES © MODEMS © FAX 
Fiffise $25 DwiCard ....... LO 
SANE 20 000 OF 51230 0 wiCard... $48 
4 Deartiteden 1200 8 SW .. 885 
Teuhibe 35° XT/AT 
TAK OVO .oce0. SING 
US Beheties 
Courter 2000 ...60. S028 


vase 


Carbon Copy Plus . 
cea tor Lotus 123 


2353 3 


DS Back-Up Plus 

Enable 20.... 
FasiBack Backup ,..... 
FullBak Backup ooese. 
GEM Oraw Plus 

GEM Publisher . 

Generic Cada 20 on 
Generic & Doi Plot 30... 
Generic Oplions . 2.6 
HAL (lor Lotus 123} 
Harvard Grophies . 
Harvard Tot Proj Mgr 
Lighting Speedup 
LogiGadd & Mouse 


eee perioeee 


M.H.1. WAREHOUSE ; 
5021 N. 20th Street #10261 
Phoenix, Arizona 85064 
TOLL FREE credit with order 
602-995-1134 
Hours 8-5 MT M-F 9-2 SAT 





seinen BuSa Bex 
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The Northgate 286 System that was awarded 


Computer Shopper Magazine's 
1987 BEST BUY... JUST BECAME 
AN EVEN BETTER BUY! 


NEW 12MHz 


Clock Speed 
GOMB scsise..- 


a FAST HARD DISK DRIVE 


—————— 1 Full Megabyte 































High Speed 120NS 
; Memory on The 
_====_ SS J Motherboard 
GAALYOs AS 2 Floppy Drives 
=== and MS-DOS 








Includes 
Northgates’s Exclusive 101-key “C/T” 
Click-Tactile Enhanced Keyboard! 








NOW...No 


rthgate Bring 


s You 


the Industry’s Highest Performance 
Systems at Industry-Low Prices! 


“ET’™ Enhanced Technology 





Complete Systems 


RLL HARD DRIVE ENCODING, 1:1 INTERLEAVING AND 2.5 TIMES FASTER 
DATA TRANSFER CONTROLLER = LIGHTNING FAST COMPUTING PERFORMANCE 
AT A PRICE OTHER COMPUTER VENDORS CAN'T MATCH! 


If you're s first-time computer shopper. 
looking at all the ane youre robabl 

plenty confused, BUT.. YOU KNOW YOU 
JUST CAN'T BUY A FULL AT SYSTEM 
FOR $995.00 OR AN XT FOR $349.00 AS 
OTHERS ADVERTISE. THAT'S LIKE A 
CAR WITHOUT WHEELS. 

Don't be misled by the confusing “bare 
bones” or “basic system” pricing others 
use just to appear competitive. By the time 
you add up everything else you need, you'll 
end up paylng more and probably getting 

just sn ordinary performance machine. 
nowledgeable computer buyers know 
that Northgate offers Complete Systems 
thet are truly different from the rest 
of the psck. That's why Computer 
hopper named Northgate's 286 as the 1987 
BEST BUY IN COMPUTING. Now, North- 
gate’s innovative design skills have created 
E/T” Enhanced Technology Systems 
with even better performance and value, 


Our proven method of RLL encoding 
superb MiniScribe hard drives gives you 
50% more hard drive storage for your 
money. A 1:1] interleave ts applied to the 
drives. This delivers data from the disk to 
the read-write heads 300 to 600% faster 
than the drive/controller combination 
most our competitors provide. 

Northgate uses an OEM hard drive 
controller with data transfer rates up to 
four times faster than most competition. 


the-shelf parts. 


interleaving ratios. 


collection o: 


STANDARD NORTHGATE SUPER/TURBO 
286-60 “E/T” SPECIFICATIONS: 


PROCESSOR ....... INTEL 80286 
PROCESSOR SPEED . . 8/12 MHz 1 WAIT. 
MAKE OF BiOS........ AWARD WISETUP 
iN ROM 
EXPANSION SLOTS 8 (TWO 8 BIT, 
SiX 16 BIT) 
STANDARD MOTHERBOARD MEMORY . Ione an TE 
CO-PROCESSOR SLOT ... FO . YES 
CLOCK-CALENDAR ....... a om YES WITH AA 
BATTERIES 
NO. OF FLOPPY DRIVES................... 2—1.2MB and 360K 


(NOTE: 3 EXPOSED HALF HEIGHT DEVICES MAY BE INSTALLED) 





BRAND OF FLOPPY .. a FUJITSU 

NO. OF HARD DRIVES . 1 (SPACE FOR TWO) 

TYPE OF HARD DRIVE .. MINISCRIBE 
MODEL 3650 

HARD DRIVE FORMATTED .. . 64.2 MEGABYTES 
USABLE 

STD. MONITOR TYPE . SAMSUNG 12” 
AMBER TTL 

STD, VIDEO CONTROLLER ................ HERCULES 
COMPAT, 1 BP. 

ADDITIONAL PORTSSTANDARD .... ...... 1PP..1S.P,1G.P. 

KEYBOARD TYPE ... ............ . . .. ENHANCED 101 
CLICK TYPE 

MS-DOS 3.2&GWBASIC ........... . WiTH HARD COVER 
MANUALS 

CASE—-FULL SIZE (NOT BABY AT) ...... . HAS CONTROL 
PANEL, LED'S AND 
SECURITY KEYLOCK 


The result is a true Power System with 
overall system performance at least 2.5 
times that of systems using ordinary, off- 


Northgate has developed 6 thoroughly 
reliable method of using RLL encoding on 
the hard drtves in all our 286 "E/T" 
systems. In 80286 systems, this technology 
is unknown to most of our competitors. 
Call them! You'll be amazed to find almost 
none offer RLL drives in 286 systems. 
Some will even teil you it can’t be done. to 
Next. ask about vital through-put factors 
like controller data transfer rates and 


Most competitors merely assemble a 
foarte so archaic as to actually 
degrade performance. The Drive/Controller 
combinations most others use have the 
effect of harnessing a race horse toa 
plow, Processor speed is wasted because 
controller transfer time is so agonizingly slow. 





Northgate takes the confusion, 
uncertainty and guesswork out of buying 
your computer. S) HlIRAlly eesersibied 
thoroughly tested. your Northgate system 
arrives fully configured, ready to plug 
together and use. And Northgste has 
designed the most thorough, easy-to-follow 
documentation that takes novice or profes- 
sional from set-up to shut down, 
WRITTEN IN ENGLISH! 

We formst and partition your hard drive 
ur specifications using advanced 

ce) ick Software which we even send with 

your system at no extra charge. 


All these are the compelling reasons why 
Northgate Systems are used by: 
Government Agencles— FAA, EPA,DNR, 
USDOC, INTERIOR, USDA, NPS; Fortune 
500 Corporations— RCA, Westinghouse, 
Intel, General Dynamics, Bell Southern, 
Dow Chemical, Honeywell and many more, 
Colleges and Universitles—So. Cal., 
Duke, lowa State, N. Car.,S, Car.,Mo., 
Harvard and more, as well as thousands 
of small businesses and individuals 
worldwide. 


Add to all these features, the most 
meaningful Consumer Protection Policies 
in the computer industry (see next page). 

So forget competitlon’s bare bones prices 
and those jest ordinary systems.., 
COMPARISON WILL PROVE 
NORTHGATE OFFERS MORE! 


SUPER/TURBO 286-60 “E/T” 
SYSTEM PRICE COMPLETE $ 1999°° 


WITH ALL FEATURES ABOVE AND 
MINISCRIBE 32 MEGABYTE RLL HARD 
DRIVE SUPER/TURBO 286-30 "E/T"... 


.“1899% 


MiNiSCRiIBE HARD DRIVES UP TO 380 MEGABYTES .. 
SECOND SERIAL PORT... . 0.0... eee eee eee 

3.5 INCH FLOPPY SWAP FOR 1.2 OR 360. . 
MATH CO-PROCESSOR CHIPS ..... ........ 


., CALL 





COLOR GRAPHICS (CGA) MONITOR WICARD.... ... $295.00 
COLOR GRAPHICS (EGA) MONITOR WICARD ............. $495.00 
MULTISYNC 14" MONITOR WICARD.... 000.0 $695.00 


(VIDEO CARD iS AUTOSENSE TYPE) 

A $240.00 RETAIL VALUE ALONE 
HAYES COMPAT. 1200 MODEM .............- cesses CALL 
HAYES COMPAT. 2400 MODEM...............- Bite bs 


Use Our Toll-Free Order Number 


800-548-1993 







AND FOR THE BEST BUY IN XTURBO 
“E/T” SYSTEMS...TURN THE PAGE 


CIRCLE 240 ON READER SERVICE CARD 





Northg; 


ate’s V20/8MHz XTurbo 


Is Now Available with 65MB Hard Drive 
and the same “Enhanced Technology” 





NOW...for the buyer who doesn’t need 286 
s bul went ent types tem with 
ugh-put up to four 
systems, Northgate offers its XTurbo/V20/8-65. 
This system also features the MiniScribe 
hard drive and SMS high speed controller. It is 
furnished complete with: 


V20 Microprocessor @ 640K Memory on 
Motherboard @ 360K Fioppy Drive @ MiniScribe 
60MB FAST Hard Drive with 1:1 interieave @ 

8 Expansion Slots ®@ 2 Paraliel, 1 Serial Port, Clock- 
Calendar, Game Port © Amber Screen TTL Graphic 
Monitor with Hercules Compatible Video Card 

© Northgate C/T” Ciick-Tactiie 84-key AT styie 
keyboard @ Case is the AT style with turbo button, 
keylock reset button and indicator lights. (Second 
pees Drive pictured is optional at additional 
cost. 


es faster than other 


Complete System Price: S 129990 


Same system with 30MB Hard Drive §1149°° 


NORTHGATE GIVES YOU THE MOST POWERFUL CONSUMER 
PROTECTION WARRANTY IN THE COMPUTER INDUSTRY... 
SeDay Compatibility Warranty: In the case of a complete system returned for 


gate tees its systems will rate repair under warranty. customer pays freight 
any standard. commercially available Dos. to Northgate and Northgate pays return 
romans written for use on IBM Compatible freight by whatever service the system 
mputers. If.on consuitation with Northgate,a _is sent to Northgate. 
progam cannot be made to operate satisfacior- jy the event of part replaced under warranty, 
lly. owner may return the sysiemty compieteand the new carries a NEW ONE-YEAR 
unaltered for 2 prompt and fuil refund tnciuding GUARANTEE FROM SHIP DATE! 

B NOTE: Many computer vendors extend only 
One-Year Overnight AT NORTHGATE the parts manufaciurer's warranty which may 
EXPENSE Parts Replacement We A be as little as 30-days. All products sold by 

Northgate Computer Systems warrants that 
alayacms sold by Northgate will pe ee of 

ects in workmanship materials for one 

year from date of shipment. ‘CARD charge cards with no surcharge. 

In the event of faiture of a part that disables Purchase orders from established accounts, also 

the system Northgate will ship,the same day  8ccepted as well as COD (Cashiers Check) and 

if notified by 12 Noon Central e,8 new Wire Transfer. Personal and Company Checks 

repiscement part. Customer must phone require 18 dsys to clear. APO and foreign orders 

Northgate Customer Service for diagnosis accepted. All shipments are FOB Plymouth, 

of the failure. MN. Delivery is subject to time required for 

Shipment of the replacement part will be omer peoteee manufacturing and 24 

overnighi express service—AT NORTHGATE'’S ng. 

EXPENSE —for next day delivery depending 


Northgate are. Salty guaranteed by Northgate 
forone ir from date of shipment, 

TERMS: Northgate accepts VISA and 
MASTER‘ 





CONSUMER PROTECTION 
TIP TO PROSPECTIVE 
COMPUTER BUYERS: 


When shopping, remem- 
ber the Better Business 
Bureau Motto: “If it sounds 
too good to be true, it prob- 
ably is’ Exceedingly low 
prices are your first warning. 


Most computer direct sales 
firms are trustworthy. BUT, 
better to be safe than sorry. 

BEFORE YOU PLACE YOUR 
ORDER, PHONE THE BET- 
TER BUSINESS BUREAU 
OFFICE IN THE VENDOR'S 
AREA. (Your local BBB will 

ive Abe the phone number 
or the appropriate office.) 


n the carrier's abil! rovide such service 
Imowner's geographic arcs. “ Use our Toll-Free Order Number 


Owner must return any replsced part. 
complete and unaltered. and Pay return ship- 


ing costs, to be received at Northgate within 


Sukcamec, SOO-548-1993 


Northgate’s Customer Service department 


NORTHGATE 





will provide full instructions on making ihe : M-! 
repatr or replacement and will LaneoICy Ln poe a 
customer on the phone io assure repair is Race pm. 
properly completed and the system isagain Central. 
operating. Sat. 9-2 


All trademark names used in the advertisement are the property of their respective 
ies. 
PRICE SUBJECT TO CHANGE WITHOUT NOTICE. 


COMPUTER 
SASS 


A DIVISION OF ABL INCORPORATED 





2905 Northwest Blvd., Suite 250 » Plymouth, MN 55441 






Reports 66Northgate’s excellent tactile response 
approximates the “clicky” feel that IBM keyboards are 
known for. Typing on the C/T is smoother and more 

comfortable than on any of the replacement or clone 
keyboards I've tried. 99 Jonathan Matzkin 


TOUCH TYPING IS BACK! 















GNRRRA GAAS RRAA[GaS) 






ENHANCED 101-KEY MODEL C/T 101: STANDARD 84-KEY MODEL: 
Sepsrate curaor psd and oumeric keypsd; Enlarged _ 
L-sbaped Eoter Key; Double-Wide Backspace, Shift, and 
CapsLock Keya:; Lights for CapsLock, NumLock, 
ScroliLock. Fully A-T and XT Compatible. Heavy, metal 
base, keyboard won't slip around oo desk. 





This model features the functiooa keys oo the left as io 
the original IBM design. Has the same Click Tactile fee! 
| as the 101-key model. Features L-Shaped Enter key. 
double-wide CapsLock and 3 LED Lights. 


INTTIAL 
RESISTANCE 





THE TOUCH, THE THE SECRET... 
SELECTRIC TYPEWRITER. YOU CAN Bn ein ae 
GET IT NOW! INTRODUCING THE Bie eseaoaniy Sitcts 
NORTHGATE “C’T" (Click-Tactile) 
Youre reading this ad because your 
current keyboard leaves a lot to be RESISTAN all will be made with Alps 
desired. IBM set the standard withthe | 99 LL rhe sommh now, fey the very highest 
Pp use them. | 
TRY THE NORTHGATE “C/T"... 
YOU'LL FEEL THE DIFFERENCE. 3-YEAR WARRANTY UNCONDITIONAL! 
LOW QUALITY CLONE KEYBOARDS | Plug the Northgate “C/T” into your New Fee tie ob tend Ee Bey 
EQUAL LOW COST CLONES... system. Press a key WOW! At first touch | Tunetional and Programmable. Shows fal 
you know this is it! The key poe 
Why are most clone keyboards so detent at center position with a slightly Diagnostics. 
lacking? Because clone makers buy low | aidible click® Sound and change in PHONE ORDERS TOLL FREE 
cost keyboards to keep system costs tension tells your aes you've made Phones Answered 24 Hours 
an entry As the key bottoms, a more 
KeyTro positive click confirms the oa and 800-328-8907 
Switch and BTC. Ail have a rubberike | Eiinais the finger to release and hit OR MAIL YOUR ORDER TODAY 


Weiivitiey Palloporiy, Nee am another key Touch typists love it 


NORTHGATE 
sensation. Just a mushy feel and a New sculptured COMPUTER 
distant “thunk” as the key hits bottom. Priiierdenen, SYSTEMS 
















iota ne cea are With t ee For orders of 10 of more phone our 
to i L actu general office at 612-553-0111 
feel, sound and touch of an electric eee aw rade ee ee ee ee 

ter. Whose ve a solid, with a 16 to 20 percent YES! Ship the following: 
positive entry WE IT! And reduction in errors. Besides —— (quan) Northgate “C/T” — 101 Keyboards @ $99.00 Ea. 
now its standard with ail Noi making typing enjoyable ———~ [quan) Northgate “C/T” — 84 Keyboards @ 579.00 Ea. | 
XTurbo and ATurbo Systems. again, the increases in Snniay 

production you will get with | 
OUR CUSTOMERS TOLD US the °C/T* should be enough Street Address 
“SELL THESE KEYBOARDS” reason to replace all your | Company | 
TO EVERYONE! keyboards! nie oe ‘i 
To our delight, buyers of our systems* i P ] 
our °C/T" keyboards to Enhanced 101-key Model Phone ________ Type of Computer 

those they purchased before Bill my: VISA MASTER ] 

they discovered Northgate quality and OIA $99.00 No. /——_/—___/—_ Check Enclosed 8 








value. It was these customers who Exp. Date —___ : 
pS ted we offer the new °C/T* (Compatible with XT or AT) Ninteoe ea tee, 


Send To: Northgate Com ‘Over 
to all PC users looking ) Standard 84-key AT Style 2905 Northwcst*soulewara sulle 200 Sheng waa" tobe 
for a better keyboard. Only $79.00 Plymouth. Minnesota 55444 Second Day 822 00 for Overnight. 


NOT COMPATIBLE WITH COMPUTERS HAVING OTHER 
THAN STANDARD 5-PIN ROUND CONNECTOR. 


*Ask about the New Northgate ATurbo-—a Complete IOMHz 
40MB Hand Drive System $1799.00 


| CIRCLE 247 ON READER SERVICE CARD 


Alclington Computer Products gives you the 
best prices on IBMPCs... 


IBM AT 339 (8 muz) IBM PERSONAL SYSTEM II 


Ee POPPY ake Model 30, 20 MB w/Monochrome Monitor 


w/Monochrome Monitor .. $3695 Model 50, w/Monochrome Monitor 
w/Color Monitor Model 60, w/44 MB and Monochrome Monitor 


Model 60, w/70 MB and Monochrome Monitor 
IBM XT Model 80, w/44 MB and Monochrome Monitor 


CALL FOR CUSTOM Model 80, w/70 MB and Monochrome Monitor 
CONFIGURATIONS w/Color Monitor add $250 


...and COMPAQ too! 





PACKARD BELL 


DESKTOP — 1 Drive 2\Drivesqeseh@nn = ueeecene $1595 
BS OI ESADMOE og $2995 + prive, 256K, 20MB......... $1950 TURBO XT 
1 Drive BACK. 20 MB. .... $2895 1 Drive, 640K, 20MB......... $2025 5.5 and 8 MHZ switchable, 640K, 


Ram, floppy drive controller, 1 
PORTABLE III — ‘ 
1 Drive 640K, 20 MB ......... $3750 COMPAQ 386 aera ee 
W/AOIMBin:. eee ee $4250  wodei 40 re Si clock calendar, combination 
“ae a monochrome/color graphics 


COMPAQ DESK PRO a a a Saesenteseae: $5295 adapter. Monochrome monitor. 


1 Drive, 640K, 20 MB $1099 
Green or Amber Monitor ..... $1695 Color monitor add $200 








DRIVES & TAPES VIDEO BOARDS MONITORS 


360K Floppy for PC $99 SEAGATE HARD DISKS ATI EGA Wonder 
360K Floppy for AT $115 20 MB for XT (ST225). $289 Everex EGA Autoswitch.. $139 
10 MB Tape for XT. $249 30 MB for XT (ST238). $309 Everex Edge 
20 MB Tepe for XT. $379 30 MB for AT (ST4038) $499 Hercules Color Card 
20 MB Tape for AT. $379 40 MB for AT (ST4051) $599 Hercules Compatible 
40 MB Tape for AT 40 MB for AT (ST251) . $399 Color Card 
or Compaq 386.... $489 80 MB for AT Hercules Compatible 
Graphics Card 
EVEREX 1OMEGA Hercules Graphics Plus .. $179 

60 MB Interne! .... $679 10+ 10 Bernoullt NEC GB1 
60 MB External ... $679 w/Controtler 

20 + 20 Bernoulli 

w/Controller 


STB EGA Plus NEC Multisyne 


PLUS hard card 20 MB Vega Deluxe SAMSUNG Color 
PLUS hard card 40 MB 
WESTERN DiG. 20 MB cerd 


FOR ORDERS & SYSTEMS QUOTES: 


Aldington on 800-548-5105 


Computer \ CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


Products. inc. > suppine 312-228-6333 
3025-E S. MALMO TECHNICAL ASSISTANCE 312-228-1470 


ARLINGTON HEIGHTS, IL 60005 Prices and Avallabillty Subject To Change Without Notice 





Bringing you the best in IBM compatible 
peripherals since 1984. 


OUR EPSON PRINTER PRICES ARE SO GOOD WE NEED TO SHOW THEM OFF! 


LX 800 FX 286E LQ 1000 LQ 850 EX 800 
$179 $439 $479 $489 $389 
FX 86E LQ 800 LQ 2500 LQ 1050 EX 1000 
$299 $419 $869 $669 $489 


PRINTERS SOFTWARE 


Crosstalk Ee 
D Base Ill Plus .... 
Framework 

IBM Displaywrite IV ... 
Lotus 123 

Managing Your Money 
Microsoft Word 
Multimate Adv. II 
Norton Utilities 

R Base System V 
Smartcom 

Symphony 

Ventura Desktop Publ 
Volkswriter III 

Word Perfect 4.2 

Word Perfect Library 
Wordstar 2000+ 


MULTIFUNCTION 
BOARDS 


EPSON 
LX 800.... $179 LQ 1050... 
FX 86E.... $299 LQ 1000... 
FX 286E... $439 LQ 2500... 
LQ 800.... $419 EX 800.... 
-». $489 EX 1000... 


Everex Magicard 384K 
AST 6 Pack w/384K 


AST Advantage 

AST Rampage PC w/256K .... 
AST Rampage AT w/512K .... 
Orchid Tiny Turbo 

Intel Above Board PC 

Intel Above Board PC P/S .... 
Intel Above Board AT 

Intel Above Board AT P/S 
Irma Board 

AST 5251-11 

AST 5251-11 Plus Enhanced .. 


CHIPS 


64K Ram Chips 
256K Chips 


292 w/Module... 
293 w/Module... 
Pacemark 


$759 P9OXL 
$879 P2200 
PANASONIC 
1080 | $199 10911 





I 
Quietwriter Ill... 
Proprinter Il... 
Proprinter X24 .. 
Proprinter XL 
Proprinter XL24 

HEWLETT-PACKARD 

Laserjet II $17 





—_ - ae = 
* ISSUE HIGHLIGHTS x 
AST RAMPAGE AT NEC MULTISYNC MICROSOFT MOUSE SYSTEMS EPSON PRINTER STAND 
W/2 MEGABYTES MONITOR BUS MOUSE MOUSE W/PRINTER PURCHASE 
$519 $549 $119 $106 $15 
EVEREX 300/1200 SEAGATE 30M8 MICROSOFT 135 WATT 
| MODEM W/SOFTWARE HARD DISK KIT SERIAL MOUSE POWER SUPPLY D BASE Ill 


$109 $309 $129 $95 $389 








FOR ORDERS & SYSTEMS QUOTES: 


Alctington 800-548-5105 


Computer CUSTOMER SERVICE AND IN ILLINOIS 312-228-6333 


Re oducts. inc. snippinc 312-228-6333 


3025-E S. MALMO TECHNICAL ASSISTANCE 312-228-1470 


ARLINGTON HEIGHTS, IL 60005 Prices and Availability Subject To Change Without Notice 





ROSE HIL Ask about Our Business 


sing Programs! 
Where Most of Our Sales Lea 8 Os 
are Repeats & Referrals! 














FREE AMBER MONITOR AND GRAPHICS CARD 
The Complete System * Ready To Use * 
FCC Class B 
Quantity Discounts? Yes! MADE IN THE U.S.A.! 
FEATURES: National On-Site Service Available 
* IBM AT® Compatibla © One Year Limited Warranty 
Runs all Major Softwara. e High Resolution Amber Monitor. 
*® 80286 CPU. Runa at 6 or 8 Mhz. (May Differ from Phato) 
@ 512K Standard, Expandabla to 1024K! © AT® Style Kayboard (Maxi Switch) 
© Hard Disk/Floppy Controliar ¢ High Resolution Monographic Card with Printer Port 


© 1.2MB Floppy ¢ Full Documentation and Manual! 
© 8 Expanaion Siots! 

© 192 Watt Power Supply 

® Clock/Calandar with Battery Backup. 

10 MHz 1 WAIT STATE ADD $125 
10 MHz 0 WAIT STATE AOD $300 SPECIAL! SPECIAL! SPECIAL! 

12 MHz 0 WAIT STATE ADD $400 Seagate 20MB Kit Seagate 30MB Kit 
CGA COLOR, ADD $200 $279 $299 

EGA COLOR, ADD $400 


20MB HARD DISK SYSTEM: $1250 
40MB HARD DISK SYSTEM: $1449 
60MB HARD DISK SYSTEM: $1699 
80MB HARD DISK SYSTEM: $1999 


XTROSE TURBO 
FREE AMBER MONITOR AND GRAPHICS CARD! 


IMMEDIATE DELIVERY! 
4 The Complete System * Ready To Use * 
“| FCC Class B 

National On-Site Service Available 70% faster! 


FEATURES: 
© 8086-2 CPU. Runs at 8 or 4.77 MHz. © Mono Card with Printer Port 
© 256K Standard, Expandabla to 640K! « AT® Styla Kayboard 





® Floppy Disk and Adaptor e Manuals 

© 150 Watt Power Supply @ One Year Limited Warranty 

© 8 Expanaion Slota! © 640K add just $50! 

© 192 Watt Power Supply e M/IO Card: Serial, Paraliel, Gama Ports 
« High Resolution Amber Monitor and Clock/Calendar, add just $50! 


20MB HARD DISK SYSTEM: $799 a CGA COLOR, ADD $200 
30MB HARD DISK SYSTEM: $839 « EGA COLOR, ADD $400 
40MB HARD DISK SYSTEM: $999 e 10 MHz AT JR. CASE ADD $50 





| I! ANNOUNCING: “ATROSE 3000 80386"!!! National On-Site Service Available 


| FEATURES: : 

© intel® 80386-16 Microprocessor! ° 1.2 MB floppy diskette drivel 
* Socket for 80287 option (Sor8  ° AT compatible keyboard! 
e 
e 














AM! BIOS! 


MHz)i 
* Compatible with the IBM PC/ATI@ * Easy-to-use SETUP utllity in 
© 16/8 MHz keyboard-selectable ROM, aupports over 45 drive types! 
clock apeedal © System clock/calendar/ 
© Wait Stata selectable, zero orone, Configuration date 
from the keyboard! in CMOS RAM with battery SYSTEMS 
* 1MB of faat 100na DRAM with backup! 
64K static RAM cache! e Front Panel keylock to secure 
© LEDs for speed Indication, Chassia and lock keyboard! 
power-on and disk access! e@ Front access reset awitch! 
° Six 16-bit and two & bit ¢ Complete easy-to-follow User (408) 438-3871 


expansion alots! Manuell 
* W.D. compatible combination *° FCC Class B approval pending! (800) 248-ROSE 
hard disk/floppy controller! ¢ UL listed power supply; 





© One-year limited parts and labor awitchable 120/240 VAC! 408} 438-3939 
warrenty! e 48 hour burn-in and testing! Mono System {408} 

Call us for Prices of Graphics Cards @ Disk Drives © IO Cards © Modems @ and HUNDREDS of Other Items! 
No Surcharge for VISA o¢ MasterCard 1@M. AT, XT are registered trademarks of International Business Machines 
TERMS: Cash, VISA, or MastarCard €.0.D. and Company Check on Approval. Because of our Corporation, Hayes, Grother, and Seagate ara ragiatered trademarks of 
Low Price, all sales are final. A 15% charge will be spplied for all unauthorized returns. Hayes Micro-Compuier Products, Brother, and Seagate Technology. Inc. 


CIRCLE 362 ON READER SERVICE CARD 


12” MONOCHROME 


@ Tit ‘n swivel base 
@ Amber screen 
@ 720 x 350 resolution 


SAMSUNG 
14” COLOR RGB 


@ Tilt n’ swivel base 
® 16 color 
® 640 x 200 resolution 


$229... 





13" EGA MONITOR 


e Super RGB High Resolution 
@ 640 x350 lines 
e Displays up to 64 colors 


$319 ea., 5+ $329 ea., 1-4 


“desktalk II” 


® 2400/1200/300 BPS External 
@ Hayes Compatibie 
| e 5 year warranty 

@ Communications software 
® Standard RS-232C¢ Cable 


each 


“desktalk II” 


with MNP Error Correction 

© 2400/1200/300 BPS External 
® Hayes Compatibie 

@ Communication Software 


$260... 


“desktalk ” 
® 1200/300 Baud External 


@ Hayes Compatible 
® Communication Software 


$79 


| “smailltalk” 
@ 2400/1200/300 Baud 
@ Internal half card 
® Hayes Compatible 
e Communication Software 


$159... 








HYUNDAI 
12” MONOCHROME TTL 
Includes Tilt ‘n swivel base 
$74 each, 1-4 


$69 each, 10+ 


G HEWLETT 
PACKARD 


@ 300 x 300 dpi 
e 512K memory 











® 16 Character LCD control panel 


® Prints 8 pages per minute 

@ Stores up to 32 fonts 

® Manual feed for envelopes, 
heavier and odd size paper 


JUKO BOARDS 


For AT and XT, Hercules Mono, 
color Graphics, (CGA) switchable, 
Green and Color Composite, Mouse 
Port, Parallel Port, Light Pen, One 
Year Warranty. 


$65 .2:: 


For XT Only. Multi-Display and 1/0 
Adapter Hercules Mono, Color 
Graphics (CGA) switchable, Green and 
Color Composite, Seriai Port, Parailei 
Port, Clock/Calendar, Fioppy Disk 

Controller, 1 Year Warranty 


$1972... 


SEIKOSHA 


BP-5200AI! PRINTER 
® 200 CPS-draft 
® &-pin print head 
® 2 year warranty 


$280 


* CALL TOLL FREE « 7to7CentralTime « 10to3Saturdays x 


1-800-872-3539 


14" DUAL- 
FREQUENCY EGA 
e@ 16/64 color 
@ 640 x 350 resolution 
@ .31 dot pitch 


$92..... 


MAGNAVOX 
MULITVISION MONITOR 


@ Green Text Mode Display 
© Up to 926 x 580 resolution 
@ CGA,EGA,PGA 


$499... 


LASERJET SERIES II 





$1795 


TONER CARTRIDGES 


LaserJet, Apple 
Cannon’........... $84 
aries Seriestt... $89 


ZUCKERBOARID 


Internal 1200 Baud Modem 
for IBM PS/2 Models 50, 60 
and 80. 


$169.95... 


Disk 

Connemee Card $25 

PC Tool Kit....... § 17.95 
NSI BOARD 


EGA/CGA/MDA support fo AT 
and XT, 256K DRAM, Composite 
with all BIOS & hardware 
standards. 3 year warranty. 


$1 29 ea.,5+ 


TERMS: Shipping/handling additional 
Min. order $250 MasterCard, Visa and 
Prepaid orders accepted. Corpora 
tions rated 3A2 or better and govern- 
ment accounts are accepted on anet 
30 basis. COD orders under $500, add 
an additional $500 special haneing 
charge COD. orders over 5500, a 





(ss N. Brandon Drive, Glendale Heights, IL 60139 


TECHNICAL SERVICE, CALL 1 (312) 351-7172 


ComaArk/USKXFLEX 


Unauthorized returns and refused 
shipments are subject to a 20% 
srestocking charge. 








an saditional $10.00 special Renaiing 
charge. We ship to the 50 states APO, 
FPO, AK, & Hl Orders add an additional 
5% to the total order amount to 
cover PAL and insurance. No sales tax 
outside of IL All returns must have 
authorization from our Customer 
Service Department. (1-312-351-9700), 
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Marketplace 


WHY43 The PC Buyers Guide to Products and Services 


This is your showcase—your direct source of information 
on PC products and services. PC Magazine Marketplace 
gives you quick access to exactly what you’re looking for, 
plus information regarding price, discounts, specifications 
and delivery. Use this guide to help you decide which 
products to buy. 














If Youre 
An 
Advertiser... 


Here’s where your ad 
belongs. This is exactly 
where serious PC buyers do 
their looking, comparing 
and buying. So you need to 
be here when they shop. 


After all, PC Magazine deliv- 
ers the largest audience of 
brand specifiers—the busi- 
ness people who are called 
upon to determine brands 
and models of PC products 
to be purchased by their 
companies. 


You get a circulation of 
425,000, the lowest cost per 
buyer in the industry, and 
15% off the general adver- 
tising rate. Don’t let a clos- 
ing date slip past you. Be in 
the Big Book, it’s where you 
belong. 











New dimensions in Bible study. 


K r We're celebrating over 5 years 
: > of a ceed leadership! Version 
4 Dof. WORD processor 
includes the complete text of 
the KJV or NIVBi Bible forjust 
199.95. Our 


cs 

for any word or text string, 

You can rn —s indexes 

on concepts an yourown 
library of research material 


Our new INSTANT ACCESS 

add-on product for just $49.95 
oe 

amity of products is still growing 

with topical cross references and 

personal commentary to annotate 

“i wee and Greek and 
SS , transliterators which 
QS include Strong's Coricordance. 


CIRCLE MON READER SERVICE CARD. 


Bible Research Systems (512) 251-7541 
2013 Wells Bratich Parkway, #304, Austin, Texas 78728 


a en ere TRS80, CPM. 


~ — re ee 















VERY HIGH 
RESOLUTION 


| * Windowing, moat daak top 
Ppubiishing packages, fuil 

Page Lotua 123 and other 
appiicationa. 









© PC, XT, and AT Compatibia. 


¢ MDA (MONOCHROME) 
amuiation. 







* CGA (COLOR GRAPHICS) 
amutstion, 










* Full Scraen Graphica. 


°6 MIPS TMS34010 32-bit 
graphica CPU. 736 by 1024 
resolution. Both black on 
white and white on biack 









text modes supported. 
| * Compiata ayatama avallabia. 
“SPECIAL LiMiTED TIME “OFFER: PC Tech ie oftering the 
compiete vidao aystem (monitor, graphica adapter card, aii 
naceaaary intartaca software and cabiaa) tor a spsciai intro- 


ductory prica of $995 plus shipping and handling. Benk card 
ordara weicome. 


Designed, Sold and Serviced By: 


vs | 
SSS 904 N. 6th St. 
7 ge Lake City, MN 55041 
_— (612) 345-4555 


PC, XT, and AT ara tradamarks of intarnationel Gusiness Machines Corp. 
CIRCLE 344 ON READER SERVICE CARD 
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THE SHOWCASE FOR PRODUETS AND SERVICES IN THE MS DOS MARKET . 








nome [V 
HARDWARE 
ADD-ON-BOARDS ... .. 423 
CABLES® fois cecc cae 423 
COMMUNICATIONS. ... . 423 
COMPUTER 
SYSTEMS ys iu eeu anus 424 
DISK DRIVES ..... 424, 425 
DISKETTES ....... 425, 426 
oe 

oasis sean iaenets 426 
MONITORS .............. 
PERIPHERALS ... . 426, 427 
PLOUTERS cs cseicucsuanes 
POWER 
PROTECTION 0 occceuauees 
POWER SUPPLIES ..... 427 
PRINTERS ............... 
SECURITY: Giwacaesacss 427 
SPEED DEVICES....... 427 
SOFTWARE 
ACCOUNTING .... 427, 428 
ARTIFICIAL 
INTELLIGENCE ....... 428 


BACKUP SYSTEMS .., . 428 
BUSINESS 


BUSINESS PROJECT 
MANAGEMENT ......... ‘ 





SOFTWARE continued 
BUSINESS TIME 
MANAGEMENT .. . 429, 430 
COMMUNICATIONS .. . 430 
CONSTRUCTION ...... 4” 
DATA BASE........... 430 


DATA MANAGEMENT . 431 


DESKTOP 
PUBLISHING.......... 431 
DEVELOPMENT TOOLS ... 
.».(See Programmers Tools) 
EDUCATION .......... 431 
ENGINEERING ........ 431 
ENTERTAINMENT/ 

GAMES ...... 431, 432, 433 
FINANCIAL....... 433, 434 
GENERAL. gacc0s004 e400 
GRAPHICS............ 434 
HEALTH iiresrcc cise eters 
INVENTORY .......... 434 
LANGUAGES.......... 435 
EGA ere ciaeisisisiciaanertiere 435 
MAILING 
PROGRAMS........... 435 
MANUFACTURING ....... 
MEDICAL. ices ce. 435 


SOFTWARE continued 
MULTI-USER 

SYSTEMS. sce cenndues eves 
MUSIC Geiss ccc 435, 436 
ONE-OF-A-KIND....... 436 
OPERATION SYSTEMS.... 
PREVENTATIVE 
MAINTENANCE ....... 436 
PROGRAMMERS 

TOOLS cae caweane 436, 437 
PUBLIC DOMAIN ...... 437 
REAL ESTATE......... 437 
RELIGION ........ 437, 438 
SALES 
MARKETING.......... 438 
SCIENTIFIC «cc. cc cceees ss 
SECURITY 0.5 4's scscceve 438 
SERVICES Bi. coecnuek cces 
SHAREWARE ......... 438 
STATISTICS ...... 438, 439 
TAXEST siccs ocaance 439 
TERMINAL 

EMULATION .......... 439 
TRAINING ............ 440 
TRAVEL feces ccc: occas Sea 
UTILITIES ... .440, 441, 442 
WORD 
PROCESSING.......... 442 





MISCELLANEOUS 
ACCESSORIES ........ 442 
BAR CODING ..... 442, 443 
BOOKS eee sc see 443 
BUSINESS 
OPPORTUNITIES ...... 443 
CATALOGUES ........ 443 
COMPUTER 

INSURANCE .......... 443 
COMPUTER LEASING. .... 


COMPUTER SERVICES . 443 
COMPUTER TRAINING. 444 
CONSULTANTS 
CONVERSION SERVICE ... 
DATA CONVERSION.... 
DIGITIZERS .............. 
DISK CONVERSION .... . +4 


DISKETTE COPY 
SERVICES. sia. 500564.0088 


EMPLOYMENT 
OPPORTUNITIES 


FURNITURE.............. 
MAILING LISTS ....... 445 
NETWORKING ........ 445 
PUBLICATIONS 
SUPPIEIES 6.05 sais cans 445 
USED EQUIPMENT 


Advertising Rates and Information: PC Magazine Classified Marketplace 
PC Magazine Classified Marketplace is a special economical section for product and service listings. 
Listings are grouped by calegory and scid by column inches. Second color option available. 
Standard Directory Listings are also available for a minimum of 4 issues at $440 per issue ($1760 total). 
For additional information call 212-503-5115. 
PC Magazine Classified Advertising Staff 


One Park Avenue, New York, NY 10016 
(212) 503-5115 


Advertising Director 
Kathryn J. Cumberlander 
Sales Manager 

Daniel L. Rosensweig 

Sr. Advertising Coordinator 
Monica Dixon 

Advertising Coordinators 
Ana Marie Gonzales 

Linda Annis-Lopez 


a a ee 


Production Manager 
Anne Brockinton 
Production Coordinator 
Wendy Long 
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HARDWARE/ADD-ON BOARDS 


FAST 88. 


Editor's 


Makes your PC P 
Choice 


run jike an AT! 
MAGAZINE 


@ Needs no siot @® Select spesd by 
switch or softwere M 100% compet- 
ible with all software HM Works with 
8087 @ 7.38 Mhz Norton = 2.8 

FAST 88 without CPU $ 99.00 
FAST 88 with 8088-2 $105.00 
FAST 88 with V20-8 $119.00 


CriPCLO¢ 


10-year clock/calendar i 
IN A CHIP 


@ Easy plug-in @ 10-yeer battery 
@ Never set dete/time again 
@ Noslot needed M 100% compatible 


CHIPCLOK wisoftware NOW $49.00 


1-800-722-2353 
30-day money-back guarantee 
1-312-529-2552 In IL 
FAX: 1-312-894-6048 


AST HOT SHOT 


Give your PC a 10 Mhz 80286! 


@ Norton St = 10.3 

@ EEMS compatibte 

@ Inte! 80286 CPU et 10 Mhz 

@ Fits into short stot 

@ 16K bytes Ceche memory, 

@ Software ‘hot key” to use 8086 
B List Price $645 


Cali for our Low Price! 


COM PUQU EST Engineering Inc. ReRAUI eS Ei 60105 CIRCLE $52 ON READER SERVICE CARO 


IBM RESET BUTTON! 


A reset button for your 
(BM PC, XT, AT os PS/2 
When CTRU-ALT-OEL 
doesn't work, just push 
RESET. A must LE) hord- 
disks. installs in sunutes, 
no soldering 


$24.95 
$250 ter ‘Cope Nes 
charge cards 
lrata - Reset. 
2562 E. Glade 
Mesa, Az. 85204 
(602) 926-7969 


Motherboard Clock - $59 

SideClock does not waste an expai 
Innoventions’ ch 

Snapping into 

dale again, SideClock does it for you 

& usef-teplaceable baltery included 30 day 
$-back gtd 2 yr warranty $59 + $3 s/h 
Site discount Dealers welcome 

ARISTO Campulers, Inc 

16811 El Camino Aeal, Suite 213-M 

Houston, TX 77058 

743/480-6288 or 800/3ARISTO 





CABLES 


Never enter time and date again. 
ac lock 11 $49.95 Slotiess Clock-Calendar 
© Compatible with most computers. 
© Easy to install. 
© Replaceable battery. 
_ © 30-day money-back guarantee. 
_ © Great gift idea. 


ADD 4 SLOTS TO IBM-PC 
the Addcard allows updating 


ard prove ding 8 sio 
total Accepts many boards including turbo, 
modem, floppy or hard disk canirollers ram, 
serial-parallel ports. security & athers Only 
$7900 + $3P&H Visa & M/C 
MERAK INDUSTRIES 
8704 Edna 
Warten, MI 48093 
1-800 231-4310 Ext 768 





(Ml} 313-562-9768 





IBM + APPLE 
CABLES 


a 
GUARANTEED FOR LIFE 


6' IBM PC to Printer $11.90 
SWITCH CABLE $55.00 
MINI DIN CONNECTORS 
APPLE TALK CABLES 


COMPUTER HELPERS 
305-962-6320 — 385-962-6740 
CIRCLE 554 ON PIRADER SERVICE CARD 


Cables for LAN's 


Ethernet--Token Ring RG62. 59.58. 
Twinax,DualWeng Telco, Mod edap- 
$s, AJ11, 12 45 octopus cebies 





Hermonices, V 35. M50, IEEE-468 
RS232.422 449 paraitel nbbon cable 
switches Beiuns, surge sentry, con 
nector parts, bulk cable, tool: 





Communication 
Cable Company 


PO Box600 Wayne PA 19087 © 215-644 1% 


CIRCLE 553 ON READER SERVICE CARD 
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423 


‘Tb Order (214) 788-5198 


Or write to Microsync 
15018 Beltway Drive 
Dallas, Texas 75244 


a4 


CIRCLE 551 ON READER SERVICE CARD. 


COMMUNICATIONS 


ADD-ON BOARDS 


BIGM ® UTH. 


REAL VOICE Digital Recording 
for your PC, XT, AT or Compatibie 


@VOICE MAIL s STEM 
Full Featured Unimited Boxes 
No Hard Disk Loc ut 

@TELEMARKETING 
Intetigent Inbound and Out- 
bound Cepebdiities Flexrbie 
User: Detinadie Structure 

@ADVANCED ANSWER 
CAPABILITIES 


saver Message Forw Ti imod 
Touc % 


*AUTODIALE! —~ 
DATABASE 
Auto Search end Sort, 
Re-dai 

@VOICEPAD™ 
Varce AND Sound Etfects for 
your Programs, Dor ne 
Tutoriats 

Complete with Hardware '/; card, 

Software. phone cede. end extemal 

speaker 

= °239° sin oD 


(415) 339-TALK 


Tatking Technology, Inc. 
6558 Lucas Ave Suite 30? 
Oakland CA 94611 
CIRCLE 603 ON READER SERVICE CARD 


BEST BARGAINS OF 1987! 


Computers: 
AT&T— 


6300 640K 1 Dave Mono 
6300 640K 2 Drive Mono 
6300 640K 20 MB Mono 


Penasonic— 


$1239 
$1419 
$1619 


SR Partner 256K 2 Drives $1195 


FX-600 2 DR Mono 
FX-600 2 DR Color 


S$ 899 
$1199 


DCA.-IAMA 


Modems: 
Heyes— 
12008 Internal w Smartcom 11 $313 
12006 External $384 
2400B Inlernel w'Smericom 11 $516 
Smartmodem 2400 External $563 


Ventel— 

1200 Haltcard w/Crosstalk 

PC 2400 Plus External 

Everex 300'1200 BAUD 
$729 


$259 
$389 
$ 99 


STARFLIGHT TELEMARKETING 

P.O. Box 685 Nitro, West Virginia 25143 
1-800-423-7347 

Call for additional info on other products/Dealer Inquiries Welcomed 

MC/VISA Accepted 


CIRCLE 555 ON READER SERVICE CARD 


Computer Systems 


begin on the following page 


DECEMBER 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET... 


TURBO 
AT-386 
SYSTEM WITH 
MONITOR 


COMPLETE 
80286-AT 10 MHZ 


MONO SYSTEM 
WITH PHOENIX BIOS 


COMPLETE 

10MHZ SSL 

TURBO/XT 
MONO SYSTEM 


SAT SYSTEMS 


LABORATORIES, 
103 Fitzpatrick St., 


INC, 
Key West, FL 33040 


FREE 
PC ORGANIZER 


With any system ... makes application 
menus painless & DOS more fnendly. 


ONE YEAR WARRANTY 


* 16 MHZ True 32-bt Intel 80386 


* 1MB on board memory 


expandable to 2MB) 
: (om 32-b1 (Ok) Ba Card 


imrofler 
* Phoenix ROM BIOS 


+ Five Speeds 6/8/1012/16 MHz Graphics Card 


* 40MB Pal Speed Herd Disk 


+ 12M8 F 


*640K RAM 
©12M8 TEAC 
*HO/FD Comrolier 
*220 WPS 
«Printer Port 

* AT Keyboard 

+8 Sots 


ppy Deve 


* AT Case w/ Turbo Light & 
Reset Switch 

* 2 Fup 960K Drives & 
Controller 

Printer Port 


°150 WPS 
* AT Style Keyboard 
8 Siots w/ 8088-1 CPU 


Free Sottware!l 

Hercules Compatible Mono 
GraphicsWah TTL 
Samsung H-Res Monitor 


«Free Sottwarall 
*Hercuies Compatible Mono 
Graphics 


. Hines TTL Samsung 
Monttor 


BS EC eee 


WYSEpc 286 


$1,349 


WYSE MONITORS 
700 Hi-Res 1280x800 ... $749 
580 MOND ne ese SVD 


TERMINALS 
WYSE 30... $359 
WYSE 80... $398 


HARD DRIVES 
PRIAM 
ZN nnn $669 
BOMB 2MS nan $794 
T5MB {BMS w/eott..... $959 
1IOMB 13MS ...- $1,979 


SEAGATE 
fs $249 
408... oe $499 
SOMB.... B68 
TAPE BACKUP 

ARCHIVE 


NEW LAPTOPS 
Supertwist Balklit Orsay, 


C-181 


1-108 Hard Disk .... $2,399 
ACCESSORIES 
ng Case 79 


Enteral $14" Onve........$329 
lot 12008aud Modem .. $329 
Extra Battery Pack .....$ 89 


TUG US 


ZUCKERBOARDS 


XT Exp. Mem. w/3AK..$ 94 
XT 1/0 w/Ser.+Pas.....$ 89 
AT Exp, Mem, w/1MB...$199 
AT VO w/Ser.+Pat.......§ 89 
Mono, Hercules Comg....$ 84 
Color Graphics, $79 
Glock Calendar... .$ 44 
1200 Baud lat. Modem. $ 89 


COMPUTERS 


w/20MB Hard Desk . $1,814 
w/40MG Hard Disk . $1,994 


w/20MB Hard Drive. $2,218 
w/40M6 Hard Onve.. $2,398 


AST RAMPAGE-286 


$499 


PRINTERS 


Toshiba Z21SL... .... $494 
Okidata Laser w/IF..$1,494 
HP Laserket U......... $1,795 


 Westem Digital WA-II 
FOD/H 


* Mono Hercules compalble 


* HiRes Mono Monitor 
+ Heavy Duty Metal Shde Case 





PAS COMPUTERS CIRCLE 561 ON READER SERVICE CARD 


5827 COLUMBIA PIKE, FALLS CHURCH, VA 22041 


(703) 379-4228 


PHONE ORDERS ONLY 
1-800-331-0488 
1-800-248-0382 

In Florida, shipping & technical 
1-305-296-6083 
VISA» MC. 
Call For Prices On All Other 
PC Products & Software. 
Prices subject to change, 
evailabitty & type errors 
* Runs All MS-DOS software 
* Assembled end fully lested mn USA 
* FCC Approved 
* 1 year lmied warranty 


system with 
40MB 


Upgrade to CGA Color 
Upgrade to EGA 

ST 225 20MB wWD Crt 
ST 238 30MB ee Cirl 


Twin (Lotus 1-2-3 Clone) 
jooks Accountin 
TAS/Plus Relationat DI 


BEST SYSTEM BUY 


STI 88......... $545 


4.77NOMH2z/0 wait/5}2K RAM 
360K FDD/FOD Controller/KB 
dlock/calendar/t sertal, } porallel & 
1 gome port/I50W power supply 


STI 286.......$1,025 


6/10 MHz/512K RAM/220W 
Enhanced KB/12 MBFDD 
WD Duval FO/HO Controfler 
clock/calendar/Phoenix BIOS 


STI 386.......$3,465 


Other peripherals 
also available — CALL 


Summit Technology 
PO Box 1702, Aushn, TX 78720-1702 
(512) 335-0522 
1-800-445-8640 


CIRCLE 562 OM READER SERVICE CARD 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 





PRICES & AVAILAGILITY ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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int ee 


ati ~ $599.00 


INCLUDES: Dual speed 4.77/8.One 1/2 HT 
floppy .aonochrome monitor.mono/graph 

ptr IF, 256R Ram, Std KD. Floppy CNTL, 
ISOMATTS PS. XT Style slide case, ssee- 


OPTIONS: 
30@ HD. installed = add $399..00 
206 HO, installed 
Extre 360k floppy installed 
384K additional Pam, installed 
Multi 1/0 card, par ser. gp. 
1 Led 


AT tyle 1B (64keys 
Style *B (10lkeys) 
MS DOS 3.1 of 3.2 w/manuals 
Printer ( many available) 
Printer Cable 
DS/0D 260K Diskette, bx of 10 
(BASF) 
COMPLETE SYSTEM_ 
Fully IBM Comp. GUARANTIED 
One year WARRANTY 
122 S. Main Clute, Texas 77531 
409-265-8764 :8. 00am to 5. 
409 265-3605 24hr day 7-days 2 wi. 
COMPUTER SERVICES, INC. 
CIRCLE 558 ON READER SERVICE CARD 


Radio Shaek-Tandy 


Our 10th year of DISCOUNTS 
COMPUTERS & 
CELLULAR PHONES 
Fgt Prepaid Save Tax 
Toit Free 800-231-3680 


We will moet or beat... 
GUARANTEED LOWEST PRICES 


tf MARYMAC wousttes Inc 
22511 Katy Fwy, 
Katy (Houston) TX 77450 
1.713.392.0747 Telex: 774132 
CIRCLE 563 ON READER SERVICE CARD 


DISK DRIVES 


OISK UPGRAOE BIOS FOR ATs 
DUB-14 overndes AT Drive Table to allow eny 
compatible drive to be aitached end fully used 
with standard AT controllers. Short card uses one 
hatf slot Includes complete Set-Up routine and 
low-level format facility Works UNIX, XENIX, 
PICK, other OS and networks NOVELL ts fully 
supported $95 + $3 shpg. CA Tax. 


2 
GOLDEN BOW SYSTEMS 
2870 Fifth Avenue Suite 201 
San Drege. CA $2103 
(619) 298-9349 








FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5115... 


MIARKETPUNGCE 








DISK DRIVES 


FIELD PROVEN 3 haga 


RELIABILITY.. 


70 mB 
$795 


jQuantity 12)° 


99% + 
Plug-and-Play 
25,000 Hours 
MTBF 


Ad tees Cnet ate 


SpeedStor subsystems include: 


@ Micropolls 1330 series drive 
-28ms average access time 


® SpeedStor Integration Software 


—breaks 32M8 DOS barrier 


$595 


jQuantity 12)° 


® Internal and external 
configurations available 


™ Cables, rails, and easy 
to follow Instructions 
®@ Immediate delivery 





We speciatize in high capacity, high performance disk subsystems 
for DOS, XENIX, and Novell. 


STORAGE 
DIMENSIONS 


-. 
The Experts in High Capacity PC Storage 


408-395-2688 
98) University Ave 
Los Gatos CA 95030 


CIRCLE 566 OW READER SERVICE CARD 


LAPTOP TO DESKTOP 
3.5" TOSHIBA DISK DRIVE 


@ 720K Internal 1/2 height 
® Uses stondard IBM FDC. 
@install kit ta fitany 

$ 28° opening 
m Ready for 720K w/DOS 3 2 
$149.00 


mExternal 3 5° w/case, power 
supply, ond rrbbon coble. 
$225.00 


wExternol § 25° w/case, power 
supply, and ribban cable for 
the Toshiba T1100 and 3100 


$215.00 





*Speciol* 
Toshiba 50MG Hord Drive 
23ms the fastest around $695.00 
Toshiba 72MG 23ms $895.00 
Device Driver Software 
For PC MSDOS21 31 
ta farmot 3.5" to 720K 
VISA MC COD 
For Info call 619-589-1816 
Outside CA call 800-544-4252 
Deoler prices ovailoble 
inquines & mail orders write 
am Micro Sense, Suite 313 
am S580 La Jollo Blvd 
awe 10 Jolla, CA 92037 


$29.00 





CIRCLE 564 ON READER SEAVICE CARD 


8 INCH DISKETTE SYSTEM 

Read, write, and format diskettes from IBM 
mamntrames, minscomputers, data entry equip- 
ment, etc Complete easy to use software 
handles EBCDIC conversion Can sead and write 
CP/M &-inch diskettes (many formats). You also 
can use 68-inch drives for PCDOS files, 1200 KB 
per diskette! $1095 complete 

MICROTECH EXPORTS 

223 Forest Avenue 

Palo Alto, CA 94301 

415-324-9114 


PS/2 DRIVES FOR PC'S AT'S 

PC's /T's/Compatibles 

AT's/Compatibies . ” $309 
Built-in floppy controllers no problem Supports 
multiple dnves and formats Lets your computer 
use IBM PS/2 1.4M diskettes plus more. Call 
for disk drive orices and further information. 
VISA/MC/COD/CHECK 

MICRO SOLUTIONS COMPUTER PRODUCTS 
132 W Lincoln Hwy 

DeKatb, Il 60115 

815-756-3411 
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DISK DRIVES 





THE 3.5” Se a 


& 


This internal 720K 3.5” disk drive is a ‘drop-in’ replacement for 5 25” drives! It's the ideal 
Solution for exchanging data between your PC/XT/AT and the new generation of laptops Disk 
format 15 compatible with IBM, Toshiba and Zenith portables The Model 853W dive kil contains 
everything you need, including inlertace adapters. premium SONY drive. and complete 
documentation Uses your existing disk controller (no additional siots required) Requires 005 
32 for maximum perlormance Ask aboul our special prices on SONY DISKS! 


Gm) SONY DISKS |Jinerivanics | $159.95 
$$ SAVE $$ igeriron s + FRT. & TAX 

2734-C Johnson Drive, P.O. Box 3717,Ventura,CA 93006 
IMMEDIATE DELIVERY! Call 805-658-7486 or 805-658-7467 


LE 565 ON REAOEA SERVICE CARO 





DISKETTES 


BRAND NAME 
ee 


Color $174’ DSO Min 50 $4" DSOD Min 100 


79° 


5'%a IBM-AT HD Min 50 
2 for | Replacement Guarantee 





$45 °42 


Min § Box eae 
205° 40 MB Nim Cartndge Sve" 
‘Mecha So smothes the sting when purchasing 
sabe Cone ed) ad your datetes AY of ods are hit cried 
Each disk has an unrestricted lifetime warranty 
20 $, 99 ‘There are ne hadden costs Al) disketies cone 
EADe Ao with labels. sheeves and write protect tabs 


an wot 10 Generic 5% Dai sted one ory 
Canmage ‘Qaler 5Y4" DSOD . ° 
Generic 5a" Hag derwmry 6 TPA 
Free Pate Case howe Ue) 


Min § dowes 
SONY S172" Single set, Bowes of 5181.09) 
ee eecat Doble sided Bomsof 0B 39) 
greeter discounts on tanner orders, ” 
100% Lifetime Wi DSAN 5% aa 
Steprang $3.50 per mn onder $1.50 each adel lot 
WUC VISA acnepted delarediebeda ithe tiedked tal 
Mauris TBA Aareas pres 4 Sect 18 bet 
abl 
1-800-537-1600 srrpene nce 
OPERATOR NO.67 


MICRO 


ELECTRONIC PROOUCTS 
CIRCLE 570 ON REAOER SERVICE CARO 
SS SS 


media 
[aeoeree 


CIRCLE 569 ON READER SERVICE CARD 


THE SHOWCASE FOR 
PRODUCTS AND 


SERVICES IN THE MS 
DOS MARKET... 


1987 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


PERIPHERALS 


Upgrade your AT to full 32 bit 
20 MHZ - 80386 
1 MB * No Wait State RAM for 


Bg i Se 


Molherboard 


COLORED DISKETTES 


Up to 16 different colors! 


514 0S-00 
[ore Sl Mbit 1o4sKe 100 nS 
ifetme Warranty k : 

US Mig , hub ning Set loons 


OYNAMIC RAM 


VOLUME OISCOUNTS AVAILABLE E sAKat 120.18 


eet Hera's how We'll send you our $2695 “80386 Motherboard far only $1995 © 
__IMMEOIATE SHIPPING gone 


{Visa and MC accepted) and invoice you for $700 (Nat 30). You'll have 30 days 
fo swap out your AT motherboard and make sure all your softwara and I/O cards 
work. (They should. Wa use tha Phoenix Bios) Then send your old working 
motharboard to us and we'll credit the $700 invoice (For clone motherboard's, 
we offer shghtly less axchanga credit ranging fram $300 to $500 } 


* An additional IMB no wait state RAM {2 MB Total) is only $300 © 


You'll have a “Stata of the Ant” sysiam for less than $2000 © 
To order call 1-800-922-5528 


CompuSystems, Inc. + 7130 Firelane Road » Columbia, SC 29223 
CIRCLE 412 ON READER SERVICE CARD 


9-TRACK MAG. 
TAPE SUBSYSTEM’ 
FOR THE 
IBM PC/XT/AT 
AND... 


MW 271000 12000 10 ns 
F 270512 esksn 2O0NS 


ound aaa 
S288 beesssess 


=i AMERICAL GROUP = 

mums (818) 906-1132 

14200 Vortura 880 Str 201 Sherman Oats CA 91422 
CARCLE 569 ON READER SEAVICE CARO 





ESSORS UNLIMITED 5c 


EXPANSION rs, (S18) 267-4961 


UNITS _ 


CIRCLE 574 ON READER SEAVICE CARD 


9 TRACK 
iar SYSTEM 


FOR IBM PC XT AT 


=~= 


* Maintrama fo PC Data Transter 
* High Speed Backup 

» All Software. Complete Systam 
« Service and Support. easy 


Installation 

call (818) 343-6905 or write to 
Contech Computer Corp. 

PO Box153 Tarzana, Caiit 91356 


CONTECH 


Your system works! Finally! 
Don’t scrap it... 


Keep it growing 
with PC-XTRA A 


6 SLOT EXPANSION CHASSIS 


PC-XTRA makes room for the add-ona 
you need for continued growth. 
No hardwara modification! No softwara changas! 


ty 00 " 
PC HORIZONS, INC, "SS4922 smn ft | 


1710-M Newport Circle, Santa Ana, CA 92705 
(714) 953-5396 CIRCLE 572 ON READER SEAVICE CARD DEALER INQUIRIES INVITED 


Made m USA 


Calrtorua residents add 6% sales tax W a << 


800-225-7010 ~~~ 213-320-8990 


19142 VAN NESS AV 
TORRANCE, CALIF 90501 


lOMEGA® 
BERNOULLI® = 
New | year warranty “== 


NEW 54" (OMEGA-single 
20mb internalincl 
Adaptor lor 544 unit 209 00 
Adaptor/Software Mini cleaning kit 
BI20) 98500 54 20Cart 7500 
B220X 5'4 Dual 
20MB Extermal $1735.00 
AUVIOH 10Mb single $1 009 00 
A210H 10+ 10 dual | 48500 
Al20H 20Mb single 1 38400 
A220H 20+ 20dual 172500 
PC2 Adaptor + Software 13200 
PC2@ Bootable Adap softw 18700 
Ato J0Mb Cantndge 5900 
A20 = 20Mb Cartridge 7800 
Cleaning Kit 7900 
Prices Subject to Change 

CIRCLE 7S6 ON READER SEAVICE CAND 


CALL DRAM 


— Lowest Price in Market 
— Voiuma Discounta 
— 100% Guaranteed 
Dynamic RAMS 
256K 150 ns $2.95 
256K 120 na $3.25 
64K 150 na $1.05 
Policy Price subject to change 
Min order $10, MC/VISA add 4% 
CA residents add 6 5% sales tax 
UPS Ground $4, air $6 (1 Ib) 
(415) 398-2987 
Open M-F 9-6 
PO Bor 590127 SF CA 94150-0127 


TO PLACE YOUR AD 
IN PC Magazine 
Classified Marketplace 
Call (212) 503-5115 
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For information interchange. 
backup and archival storage, 
AK Systems offers a 9-track, 
16M format-compatible 2” 
magnetic tape subsystem for 
the IBM PC, featunng: 


@ IBM format 1600 3200and 800 cpi.) 


® Softwara tor PC-DOS, MS-DOS, | 
XENIX. 

@ Also for AT&T. DEC, VAX. VME, 
S-100, RS-232, IEEE 488. ] 


Hlormeriy IBEX Mainstreamer 


AKSystems 


20741 Marilla St 
Chatsworth, CA 91311 
(818) 709-8100 

TWX 910-493-2071 


Wnrita, phone or TWX far information 
CARCLE 576 ON READEA SERVICE CARD 
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PERIPHERALS 
Fulcrum's Trackball Plus:” 
Editor's Choice 


WINNERS 


“While its $95 price is as low as the least expensive mouse... 
flexibility and value give it the edge over the competition.” 
—PC Magazine. . 


. q ‘1 ose 
For information, call or write: _ onv 
451 Allan Ct., Healdsburg, =< 
7 aN | CA 95448, (707) 433-0202 


Dealer and OEM 
IM inquiries invited 
Ce ae 


CIRCLE 802 
‘© Copynght Ziff Communication Co 1987 ON READER SERVICE CARO 


CD-ROM/AUDIO IS HERE!!! LOW PRICES 


flintroductory preri oc 18M PC’a and Compatibies[| Hitech! COR-1503S Drivel 
Your Choles - Grotier'a Electronic Encyclopedia f 
flor eee Book Sheit J sos 8 
§CD-PLAYI RAM Residant Accessory for Hitachi COR-1503S§) 

OPlays All Audio CD's to Headphones or Stereo fl Oses i 
ECD-UTILITIESBSoon To Be Rateased§Reads All CD-ROM Audio Digital Data 
OF or CD-AOM Developers §Audio Enthusiasts § fisesU 
Call For Prices All Software/Hardwara Includinggint! Dict of Medicina and 
B Biology fl Encyclopedia of Chemical Technology §MedLine 8 

E Library Indexes J PC SIG-817 Software Programs §/Science andg 
[ Technical Reference Encyriopediel Corporsie Databases § 
(Sony Basen {Denon Drives 8 
Computer Deaters§ Corporate/Government Users@iLibraries 
6 To Order Call (800) MEGABYTe (634-2298) Jin NY (212) 996-6999 
COP § Compact Diek Products, Inc. §P.O. Box 1520 Wall St. NY NY 102688 


SPEED DEVICES 





MEW: XCELX hemote—tve desk Ton Contritable Version . |. CALL 


IBM-AT_ SPEEDUP 


THE HIGH PERFORMANCE 
Speedinjector” from Ariel 


thi m would accept, 
PC _, -atthe top speed that the syste 


os — Paul Bonner. 
ELX neal doubled the AT’s processing 
a my ai and a proven track recrd ———— 
Aral as the Industry's recognized Wales © leader in AT perform 


mae fully automatic Speedinjector 
SE YCELXT tral its ctuia sees 
ake firrting ROM Bids Uses rehatile 
\ BeeT ae 7 traquency Sf thesis for total 


in installation Featu 
=| Bae E28. Fa pogint continuously te irequency from 
Oe ae running « Mode switch allows 
rd ryan set speed » Ful ha 
the Independent 80267 
‘speed, 8, 10, 12, 14and 
(PXAOT-N) $98.95 


~ With The XCELX Speed Utitities” — — The Speedinjector with Hotels us 


wil « splay acl CEL speeds » Speedy hard Os OS 98. 


a Speedup th e keyboard 
Taapvel dealer oratalaton charge $49 95) 
FAST 80286-10 — Replacement CPU for sree of 
40 MHz and above - 
\ FAST 80287 — 8, 10, 12, wand 1 ‘Spent ts 
rated & guaranteed 


(#CUT-A) $289.95 
_ (@MPt) Salt 
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POWER SUPPLIES 


50% LESS HEAT! 


50% LESS NOISE! 





TC150 


MODEL POWER COOLING NOISE PRICE 
STANGARD XT 150W 10X 100% «$79 
SO150 POAT 1 $148 
TCI POAT SO S149 
TCA POAT = - ow 100% $189 
STANGARD AT 2008 100% $129 
$0200 AT 20W ath 6 
10225 AT zw 20N $179 
All models inciude these festures FCC, UL. selectable 





input, 4 drive connectors, 1 year warranty 


PC COOLING SYSTEMS 

31510 Mountain Way, Bonsall, CA 92003 
723-9513 VISA/MC/COD/PO 
CIRCLE 578 ON READER SERVICE CARO 





SECURITY 


SAFEWARE INSURES COMPUTERS 
Call toll tree lor inlormation and immediate 


coverage 

© BUSINESS COMPUTERS 

= HOME COMPUTERS 

© COMPUTERS OVERSEAS 

© COMPUTERS YOU LEASE 

© COMPUTERS YOU LEASE TO OTHERS 
SAFEWARE, The Insurance Agency Inc 
2929 N High Street, PO Box 02211 
Columbus, OH 43202-0211 

(614)262-0559 (OH), (800) 848-3469 (NAT) 


FAST RAM 128K & 256K, JO0NS & 120N 


MIL-SPEC CRYSTALS — 


(onPt) $Catt 
fg Crystals. Choose from {Crystal 


‘ The Fa 
* CPL speed) 16/8, 1778.5, 18°, 199 7a, Oat 16/17/18/19/20) $19.96 


INCREASE OVERALL SPEED UP TO 300% 





COMPUTER CORPORATION 


CIRCLE $80 ON READER SERVICE CARO 


SOFTWARE/ACCOUNTING 


GBASE ACCOUNTING TOOLS 
“GENERAL LEDGER *ACCTS PAYABLE 
“dINVOICER & A/R “SALES ANALYSIS 
*SERVICE BILLING *OROER ENTRY 
°J08 COSTING *JOB ESTIMATING 
“PURCH ORG/INVENTORY “PAYROLL 
$99 ea+s&h w/dBASE 2, 3 of 3+ Source Code 
GATAMAR SYSTEMS 

4876-P Santa Monica Ave 

Sor Digg, CA S210? 

(619) 223-3344 
Visa-M/C-AMEX-Check-COD 


PC MAGAZINE © DECEMBER 272, 
427 


PC-FUND 

The leading fund accounting system for local 

govts and non-profit organizations Modules in- 

clude General Ledger, Accounts Payable, En- 

cumbrance, Obligation Tracking, Accounts 
bie, Payrosl, Budgeting, Fixed Assets and 

Donor Receipts. The system supports up to 99 

funds, 9999 depts PC-FUNO runs on the IBM- 

P¢ and most MS-DOS and XENIX computers 

NMERICAN FUNDWARE, INC. 

PO. Box 773028 

Steamboat Springs, CO 80477 

800-551-4458 (303) 879-5770 


987 


Ariel yoga dg 
Post Office Box 866 4 Flemington, 


Order Line: 


800-641-3322 ext. 1110 
_ Direct Line: 





* 201-788-9002 
FULL 2-YEAR WARRANTY 
ON ALL PRODUCTS 


ration 
J 08822 


RBASE SYSTEM V 1.1 USERS 

G/L, A/R, A/P Aulo transactions, auto check 
writing. semple enough for small businesses. 
Powerful enough tor property owners. Versaille 
enough tor any business Visa/MC 

THE RB-ACCOUNTANT ... 
RB-ACCOUNTANT source code... 

Srupping & handling 

SOFTWARE SPECIALIST 

5620 PRINCESS JA. 

ROCKFOAD, IL 61109 

800-433-8304/INIL_ 815-398-6863 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE MS DOS MARKET .. . 


ACCOUNTING 


ACCOUNTANTS 
CLIENT WRITE-UP 
$250 


@ TESTEO ANO PROVEN IN 100's OF FIRMS 

@ FAST, EASY TO USE SYSTEM 

@ FULLY INTERACTIVE MENU ORIVEN 
PROGRAM WITH HELP SCREENS 

@ FLEXIBLE CHART OF ACCOUNTS 

@ UNLIMITEO CEPARTMENTS 

@ COMPLETE FINANCIAL REPORTS 


Special Reports 
@ OPTIONAL LOTUS/4BASE INTERFACE 
IN| WORO PROCESSOR 
ER-THE-FACT PAYROLL 
Eamengs Records 
Federal 941° - State UC Report 
W-2's ANO 1099's 
@ INTERFACES WiTH OTHER PROGRAMS 
General Leoger/Payrell Writing 
Snveentory/Receivabies/Payabies. 
@ TELEPHONE SUPPORT 
@ PRICE $250 00 - INCLUDING 
PRINTEO MANUAL 
(BM PCAXT/AT ANO COMPATABLES WITH 256K 
HOWELL ASSOCIATES 
4545 BISSONNET SUITE 260 
BELLAIRE, TX 77401 
(713) 661-6652 


THE PAYROLL 


if you've been looking for a 
payroll with the power to handia a 
Leal job, you just found it. This 
system ls the same one used on 
the HP3000 super-minis with 
faaturas you didn't think you 
could possibly get on a PC....like 
accruals, 401k plans, usar- 
customizad data and special 
computations, a report writer 
and mora. $600 


71501 Blewa Road 
Rancho Mirage, CA 92270 
(619) 568-4681 
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CPA Review Pass/Refund 
You Pass or We Pay! Over 2.100 computer inter- 
active muttiple-chowce & essay/problems. Call 
for DEMO & details on the progressive way to 
sludy Also CMA & CIA Reviews and CPE Series 
with 5 courses available MS-DOS compatible 
Individual, Office and College packages AmEx, 
MasterCard, VISA. 
(800) 241-9700 
tn Colorado. (303) 799-0099 
14 Inverness Drive East, F-104 
Englewood, Colorado 80112 


Nol just anothe! simple amort pio 
LOAN SHARK is a comprehensive 
pound interest powel tool Solves virtually 
ALL joan calcs and prints professional 
amort schedules IRS interest including 
compounding, present/future value, Gigs 
tive rate of mortgage loan, changin 

rates negative 4 

passbook calcs wimacro tacilty & more! 
Supports IBM (all modets) and mast clones! 
Rates #1 by thousands of users. 


LOAN SHARK 


SOFTWARE 


Easley Microsystems, Inc. 
234 North “D” Street 
San Bernardino CA 92401 


(714) 381-3379 
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MIP FUND ACCOUNTING 

The MIP Fund Accounting System meets the fi- 
aneal and managerial reporting requirements 
of not-lor-profit and governmental organiza- 
trons The System features muitmple (und and 
fiscal years, user-defined reports and six levels 
cof account coding Modules offered G/L. A/P. A/ 
R, Payroll, Encumbrance, Expenditure Budget. 
Revenue Budget and Lotus/DBase Interface MIP 
FAS 1s available for IBM XT and compatibles 
MICRO INFORMATION PRODUCTS 

505 East Huntiand Dr, Suite 340 

Austin, Texas 78752 

(512) 454-5004 1-800-MIP-FUND 


NCS FUND ACCOUNTING 

Powerful und acet’g soltware lor local govts, 
schools, and other non-profit entities System is 
customized to user needs modules GL, AP AR, 
Encumbrance, Budgets, J-Entry, Chkwrt’g, User- 
Designable Reports Integrates with NCS PAY- 
ROLL and UTILITY BILLING and operates on the 
IBM tamily of micros and compatibles 
NATIONAL COMPUTER SYSTEMS, INC 

PO. Box 9365 

Minneapolis, MN 55440 
800-328-6172/612-830-7652 


DEPRECIATION PROGRAMS... 
Regardless of your company size or type. we 
stock a depreciation program to suit your 
needs All up to date with the latest tax laws, ali 
excellently priced! Calt today to receive your 
FREE 30 day program evaluation! 
COMPREHENSIVE SYSTEMS, INC. 

PO Box 393 

Newingon, VA 22122 

{703) 323-1900 
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ARTIFICIAL 
INTELLIGENCE 


RELATO™ 

Find shortest path to who you want to know by 
ublzing the power of your existing personal net- 
work of fnends, contacts, & associations You 
are an average of six handshakes away from 
anyone else in the US. Discover how small the 
world really 15 RELATO™, a new concept in ai 
sottware tor $49.95/cod/visa/me 

BIOLOGIC INC 

111 Cartwright Ave, Space Park North 
Goodlettsville, TN 37072 

1-800-852-4794, 615-859-4794 


NEURAL NET MODEL 

Somnet Software shows haw a neural net model 
may be mstructed to leam specific binary pat- 
tern associations Once the system has been 
taught, the user may test its capability for gen- 
erating proper output patterns in response to 
fandom input sequences Also allows adjust- 
ment of leaming rate Needs IBM PC, 256K. one 
floppy $59.95 US, money order, cash, or cert 
fied check 

BLAIR HOUSE INNOVATIONS 

P.O Box 7 Dept B 

Belcarra Park, Port Moody 

B C. Canada V3H 361 

{604) 939-5998 


BACK-UP SYSTEMS 





RS-232 CONSULTANT 

Artificial intelligence tor making RS-232 cables 
Shows a cable diagram based on user fe- 
sponses Al technology means you don t have 
to know afl the answers Many features includ- 
ing RS-232 specs and specific devices IBM-pc. 
512K mun 640k rec dos 2 Oar later Send $69 95 
+ $5.s/h PA res add 6% tax to 

Atohmon Incorporated 

433 Wedgewood Dr, Dept AB2 

Lower Burretl, PA 15068 

(412) 337-8188 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 


BACK-UP EVERY XT IN 
YOUR COMPANY FOR 


$395.° 


complete 
oer 


Seer 


Thts 25 MB Portable Tape Back-Up System uses DC 600 
cartridges (not included) and attaches to the XT's diskette 
expansion port (wasting no slots’). 


To order call: 1-800-922-5528 
(Visa and Mastercard Welcomed) 


* XT clonas may require aur $85.00 Adapler Card if they do nat havalhe diskelio 


expansion port 


We also after Cipher 5400, 60 MB 90 Ips subsystem at $695 00 
CampuSystems, Inc, « 7130 Firelane Road - Columbia, SC 29223 
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a MARKETPLACE 


the ultimate target markel! 


The brand specifiers whut rad PL Magazine dant avy the time fo step atund. thert unk con 


oom os petting what ther Reed as qua kt as pasble 
They'll DIRECT their attention to 


PC Magazine Classified 


For them IX Magazine Classified Marketplace x Direct Rrspomor Display Ad furtuat represents a [ast 
cary and oval effective mrthed of product acquiattxon Thes Kévns (ill have the pruducts they peed and 
The infoemaln thes want eeganting price vnlume discounts. specificalumns and delivery 

Htyoa think thal your business casi benef from the Sa) 00 brand spevifwers whe read FV’ Maganne 


VOURE RIGHT! 


So take DIRECT action and call (212) 503-5115 


1987 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-SHIS ... 


LUMARKETOLL 


BUSINESS BUSINESS 


>» timeslios < 
$129.95 
POP-UP TIME & BILLING SOFTWARE 


"Jewel of a Billing Program’—INFOWORLD, RATED 9 3 


Perfect for Attorneys, Accountants, Consultants PR/Advertising 
and ANY service professional. 


Ww és 
tay np fad 


# Kaap track of your books, tools, telephone numbers, papers, customers, 
everything -——- evanidoas | 





© File your documents, maintenance parts, customer binders, atc. anywhare, 


in any sequence 


® Type one kay word and - zap - the program locates the tem | 


£39.95 special inroductony off 


plus $ 3.00 s/h 
TX residents, add sales tax 
PC true compatible 256K 
Not Copy Protected 
CIRCLE 583 ON READER SERVICE CARD 


MILP68-MIXED INTEGER LP 
Apowertul menu-drven system for soling moed 
integer linear programs with up to 64 integers, 
255 constraints and 1255 variables Solves 
problems by applying Ihe branch and bound 
method, Features include interactive and batch 
operation, spread sheet—style input and edit- 
Ing, a storage system for problems, sequential 
file input/outpul, a complete report generator 
Requires 192K $149 with 8087 supporty user's 
guide, VISA/MC 

EASTERN SOFTWARE PRODUCTS, INC 

POB 15328 

Alexandra, VA 22303 

703-360-7600 


*«** Auto-Ptlot™ **** 

Ht your home/office requires you fo remember 
countless assignments/tasks, put these re- 
Sponsibihties on Auto-Pilot. ToDo lest, easy to use 
Tickler file, appointment calendar Reminds you 
of repeating/one-time events Tracks employee 
assignment/action ems. PC/XT/AT/COMP 
$29.95 + $3S/H Check/Visa/MC. 

Advanced Concepts 

P.O Box 246 

Wronia, N.J. 07845 

1-800-628-2828 Ext 655 


US-ATLAS 

Over 29,000 towns in large database fite! Map 
displays cities & state borders Finds distances 
& all towns within a given radius Finds all states 
wilh cities of the same name. Send check or 
money order $49 95 

a ease ADDITIONAL PRODUCTS aaaae 
Advanced version with USERFILE $99 95 

Text file of 32,000 cities, Lat, Lon $99 95 


(pr PC PROGRAM 
ies aX 


ILLSTON PC-PROGRAMS, 
1932 Hayselton Dr. 
defflerson Crty, MO 65101 
(314) 635-3417 


GONIK Products: 


2504 Huntwick. suite 716, Aust TX 78741 


TRS Cat 1600 637 5255, ext 1844 
CY in Tx. 1800 252 9146 ext 1644 


COMMERCIAL-GRADE SOFTWARE 
@ MEDICAL OFFICE MANAGEMENT 

@ ELECTRONIC MEDICAL CLAIMS 

@ INSURANCE AGENCY MGMT 

@ DENTAL OFFICE MANAGEMENT 

® CHIROPRACTIC OFFICE MGMT 

@ PROFESSIONAL TIME ACC'T 

@ PROPERTY MANAGEMENT 

© DBMS & APP’T. SCHEDULER 
***Network Versions Also Available*** 
UNIVAIR INCORPORATEG 

9024 St Charles Rock Road 

St. Louis, Missoun 63114 
Phone'314-426-1099 Fax'314-426-1034 


Are meetings wasting 

your valuable time? 

Managers—you can hold fewer better meet- 
ings Reach logical conclusions faster and im- 
plement them with greater confidence. Delegate 
more effectively Check what Esther Dyson had 
to say about DECISION PAD™ in FORBES 8/10/ 
87, then order a copy for your PC compatible at 
$195 30-day NO RISK guaranlee 

Apian Sottware, Inc. 

4-800-237-4565, Ext 113 

PO Box 1224 

Menio Park, CA 94026 


seeasee* PC TRAINING ******** 
Easy to understand courses make it simple to 
master Ihe PC. Learn at your own pace with au- 
dio cassettes using actual software, not dated 
simutatons DOS $69, 123 $89, Framework $99, 
Oisplaywrite 3 or 4 $89, Wordstar $89, Word- 
Pertecl $89, Multimate $79, DB Il! Plus $139, 
XT/AT Ops $89 (Visa/MC) S&H 

Data Management Associates 

13035 Olve St Ad Suite 119 


St. Lous, MO 63141 
(800) 231-4545 alter tone 8716 


* Track time like a “stopwatch” 

* Batch enter time/expense data 

* Over 5,000 professtonal bill 
formats with aged receivables, 
flat fee and more 


* Optional G/L interface now available 
NEW!!! TIMESLIPS Ill more reports, more capacity, more 
speed, auto back-up and now with macros built in.— 
$199.95. Hard Disk & 384K required. 


For rush service/more information, call (617) 468-7358 
Add $7 s/h Not copy protected. 30-day money back guarantee. 


Call (800) 225-5669 to order 


¥ = NORTH EDGE 
LE SOFTWARE CORP. 


Ja Lotus’ 122% mt Sysaphony 


TAG TEC 


aay 
Ko) —— 
—> The TACTECS wey 


“FOR THAT PROFESSIONAL TOUCH 
WYSIWYG dwhat-you see-in what you-got! 
Simple minemenic codes iegrated Inte Lotus 
SGreek, math, other characters {ASCO 128-738) 
sFull speed priming dicectly Hrom Lotus 


eNot copy protected memory 
eReviewnd in PC Week, July 21, 1987, pa 93 
FAI emept 123 peirsen 1 1A 
SIV 9S ONHNS250 TSC on, $5 00 » 
Check, Orders 1 800-2: 
VISAIMC/AmEN (im Mich. 
ROYALL ENTERPR 
FO for 1134, Bleustield Hill, M1 48903 
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TIMECARD SOFTWARE 

Gurckty and accurately calculate timecard 
totals Easy to use Times are entered on a 
soltware generated image ot an actual 
limecard. Tolals are displayed tor each day and 
pay penod with break lime subtracted Quality 
softwase {8M PC and Compatibles $49 95 
check or money order to 

RANDALL SOFTWARE 

PO. Box 145 

Department B 

Titusville, FL 32781 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 303-5115 
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+ Produce custom business and 
financial reports 

* Export to spreadsheets and 
databases 

* Track retainer/trust account 


239 Western Avenue 


Essex, MA 01929 


CIRCLE 584 ON READER SERVICE CARD 
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EZ-FORMS™ 


Create, Revise, Fill4n, Fila, Fil-out (also 
pre-printed), Print, Auto Number, ail kinds 

of FORMS. Many sampies included! 

8 Line/box figure drawing, export, import, 
cul/past, protected fields, auto dateAime, 
Marry more power features maxe it easy. 

@Requires 256, DOS 2+, supports most 
popular printers Incl. HPLJ 2/+w/Y cart. 


ONLY $19 


Add $5 shy USA/48, $8/2nd, day air, 
$10 lorelgn, Peg. $49, STC wa notes, 
© E2X, 403 E. NASA 1, Webster TX 77598. 


VISA/MC/AX orders cail: 
1-800-999-6999 ext.M19 
or_1-713-338-2238 


BUSINESS TIME 
MANAGEMENT 


DO IT! 
ORGANIZES YOU! 


Truly FAST- FRIENDLY - FLEXIBLE 
Serali fully displayed months, point & 
go to your day, emer, change, move 
clone time of perpetus] sppont 
mentwevents, Review activities ove 
dues on screen printer PNIAMITE 
scheduies al Lotsa HELP M 
more features Send $52 95 pp 
guarani¢e Dem Ww 


FRIENDLY FREDWARE 
421 Everett Drive 
Palatine, IL. 60067 

312/358-5494 
CIRCLE 906 OM READER SERVICE CARD 
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BUSINESS TIME 
MANAGEMENT 


Hit The Bull's-Eye 
With DATEMATE® - $49.95 


DATEMATE® Hits the mark! 


Introducing a totally new concept... 
THE CALENDAR PROCESSOR 


O Easy Window Entry — View Entire Month on One Screen! 


© Built-in Word Processor 


© Computes All Major Holidays, Moon Phases, Soistices, 


Equinoxes -- To The Minute! 


O Export Calendars to Other Programs! (ASCII files) 
O Automatic Entry of Recurring Events (Ist Sun, 3rd Wed. 


Every Other Fri., etc.) 


O Multiple Printout Options 
O Years 1901 through 2099 


© Intuitive Search (©) Event Memory 
D Merge Separate Calendars £) Access DOS Commands! 


FRESHWARE. Creative Software /522 Glenpark Dr. Dept |222. Nashville. TN 37217 Please Call (615) 360-6181 
SERVICE CARD 


*** DATEBOOK $B9.95 *** 
“APPOINTMENT SCHEDULER® 

Ideal tor Protesstonals! Features include help 
windows, muttiple bookings, flexible time inter- 
vals Searches for openings within specified days 
and time. Supports 20 diflerent schedules. Prints 
daily appts IBM/XT/AT compatible (w/hard 
disk) $89.95 + $4 s/h, Chk/Visa/MC, MO edd 
tax 


**” EXECUTIVE COMPUTER SYSTEMS °** 
+090" Penteg: MO GIZE °*** 
veces (gid) 35757 “*8°°* 


TIME MANAGEMENT SYSTEM 
“PrimeTime effectively weaves logether a col- 
lection ot tools into an extremely usefut and 
powerful time management resource PrimeTime 
works, and its worth every nickel ° (InfoWorld 8/ 
25/86). Runs on IBM or compatibles sn resident 
or stand alone mode 30 day money-back-guar- 
antee Not copy protected $99 95 


= 
Prime 
Time... 
WISEWARE, tNC. 
3176 Pullman St. #106 


Costa Mesa, CA 92626 
(714) 556-6523 Ext 02 


COMMUNICATIONS 


MULTI-USER BBS 

(FOR IBM PC AT) 

TEAMate - a mamntrame quality BBS A mini 
Compuserve Full screen cursof-controlled in- 
tertace, topic outline structure, public and pri- 
vate topics, audit trails, xmodem, integrated mail, 
content retrieval and more MS-DOS, XENIX and 
UNIX versions 

MMB Development Corporation 

1021 No Sepulveda Blvd . Suite K 

Manhattan Beach, CA 90266 

213-545-1455, 


CIRCLE 602 ON READER 


COMMUNICATIONS 


COMPUTER-TELEX-LINK 

Your PC can send and recerve telexes quicidy and 
easily with Computer-Telex-Link Replace that 
aging telex machine! Add telex service to your 
business for cost eflective worldwide commu- 
Mications! Computer-Telex-Link transforms your 
PC into a state-of-the-art communications tool 


tor telex 
‘<~.. Computer 


* Telex 
os Link 


Cawthon Scientific Group 
24224 Michigan Avenue 
Dearbom, Michigan 48124 
Phone 313-565-4000 


CONSTRUCTION 


CONSTRUCTION MANAGEMENT 
Affordable, understandable software for build- 
ers Job cost, billing time and materials or per- 
cent complete, payables, change order and 
setenton tracking in one package Prints checks, 
statements, bids, 30 + reports Clear manual & 
help windows, backed by our professional phone 
support staff $795 

YARD! SYSTEMS, INC. 

930 Laguna Street 

Santa Barbara, CA 93101 

805-966-3666 


COST ESTIMATING/BIOOING 
Powerful, comprehensive system tor building 
fest, accurate and competitive estimates A 
complete, stand-alone program Menu-driven, 
very easy to use Over 30 types of reports IBM 
XT/AT and compatibles Hard disk, 384K dB Itt 
version with source code also avail System $195, 
demo $15 (CA add tax), CK/M0/COO- 

CPR INTERNATIONAL. INC. 

932 Richmond Street #101 

El Certo, CA 94530 

415-528-0581 
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DATA BASE 


BASE USE RS— 


ASE YOU 
CONVENIENCE OF USE! 


GLOBAL FILE SEARCH—Locata data 
anywhere without knowing the field 
names—CONTENT ADDRESSABLE 
— in any dbase file with a lew 

—— No repetitive commands 

— then display, pnt, edi from a simple} 


menu. 
— gives a nowice the ot dBASE 


— eal for reactung ail the data in 8c- 
counting files 

— data can continue into supplementary’ 
records 

allows random ‘note-book store & retneve 


“dolookup” onty $46.00 
TO ORDER, MAIL OR CALL: 


TEXTREND INC. 
299 Ridgedale Ave, 
€. Hanover, N J. 07936 
TEL: 201-428-0604 
CHECK, COD, VISA, MC 
Satsfacton Guarantood 


ROOTS Il FOR GENEALOGY 

Organize your family tree and prnt camera-feady 
tamily books containing charts, text and in- 
Gexes Store, retneve and display 1.000 s of family 
facts with biographicat sketches and source 
documentation Lightning-fast searches and 
sorts 250 page manual. Salistaction guaran- 
teed Write tor tree brochure. $195 (+ CA tax) 
COMMSOFT 

2257 Old Middlefield Way, Ste 

Mountain View, CA 94043 

415-967-1900 


Fawn Hall Clonel $99 

Keep Trax works like your personal secretary (n- 
stant eccess to employee records, bthdays/ 
anmversaries/xmas lists, snventory, expenses, 
toflow-up calls, appointments, things-to-do 
Phone back with auto-dialer, text editor. 
Creates reports and mailing labels Much more 
MS/PC-DOS. 

Datatec Services, Inc Software Division 

PO Box 828 

£1 Segundo, CA 90245, 

213/640-1700 24 hrs 
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DATA BASE 


DON'T BUY CLIPPER™ UNTIL... 

you see our free dBASE Compiler Evatuation Kil. 
Contains a demo disk with 8 PRG's and the re- 
sults of compiling with Clipper, QueckSiver, and 
FoxBASE PLUS. See for yourself how all three 
compilers work. Also 15 benchmark tests, de- 
tailed brochures, and complete reprints of mag- 
azine reviews about alt three FREE NO 


OBLIGATION Cali 24 hrs 
Pe ee ee oe oe 


'FREE! 


I ease (1+ COMPILER me | 


Ds eee ee ee es a 
dataBASE Specialities 
PO Box 2975 
Oakland, CA 94618 
(415) 652-2790 


DATA ENTRY 
ENTRYPOINT 90 


The most widely used deta 
ceplure menegement sysiem. An 
eesy-lo-use, flexible, cost effec- 
tive, heads-down elternetive. 
Communicetions support for 
on-line/off-lne, LAN. 

© 150,000 ks/hre 24-hr. bulletin boerd 
© 800 hot line * Call for demo disk 


DATALEX 
100 Pine Street, Suite 2400 
San Francisco, CA 94111 


800-962-8888 415-362-4466 
CIRCLE 587 ON READER SERVICE CARD 


Discover the full potential 
with KeyEntryII, the world’s 
leading general-purpose data 
entry system for PCs 


@scs 
Southern Compuaer System, ing 


2732 Seventh Avenue 900-533-6479 
Birmingnam At 352 6)25) 2985 


CIRCLE 580 ON READER SERVICE CARD 


FOLLOW THE LEADERS 

6 of the 10 largest corporations in Amenca have 
chosen DPX to ead them into PC-Based Data 
Entry Call now for evaluation copy of RODE/PC 
- $40 (refundable) + $6 shipping RODE/PC is a 
complete soiution allowing standaione or net- 
worked PC's to replace all types of key-to-disk 
systems 

DPX 

20823 Stevens Creek Bivd, Ste 130-M 
Cupertino, CA 95014 

(408) 973-9292 TELEX 701111 





DATA ENTRY 


DATA ENTRY EMULATDR 

You wilt not find any PG Data Entry System— 
FASTER, EASIER to use, or LOADED with more 
USABLE features. Distribution Worldwide The 
EMULATOR will meet your Data Entry needs-OA- 
return it with no obligation PC or DE style key- 
board. Fully menu driven Price $395 30 DAY 
FREE TRIAL. Also avail for IBM $34/36 


OMPUTER 
COMPUTER KEYES 
21929 Makah Road 


Woodway, WA 98020 
(206) 776-6443 


VDE—Viking Data Entry 

The premer data entry system Full-featured to 
reptace key punch & keydisks Full screen 
“FORMS,” double-key verity, wide vanety of op- 
tons, crosstoots, subtotais, batch balancing, 
duplicating, statistics, skipping, etc. Character, 
field & record level validations. $120-600 Also 
for mints, 

VIKING SOFTWARE SERVICES, INC. 

2815 East Skelly Drive, Suite 816 

Tulsa, Okahoma 74105 

(918) 745-6550 





DATA 
MANAGEMENT 


SQL DN dBASE 

dQuery allows users to create, manipulate and 
query dBase tl and dBase Jil les using SOL 
(Structured Query Language) and generate re~ 
ports. It's template-assist, multiple window en- 
vironment lets SOL novices easily tap the power 
of SQL IBM PC/XT/AT and compatibles. Prce 
$99.95 

OUADBASE SYSTEMS 

1567 Kerth Drive 

Campbell, CA 95008 

408-866-0807 





DESK TOP 
PUBLISHING 





HIGH-TECH TYPESETTING 
Transmil your text toll-free, error-tree via mo- 


dem lo your fully automated typesetting sys- | 


tem $2 per thousand characters $5 minimum. 
Same-day service 200-typefaces, szes up to 72 
point Send $20ppd Jor our 200 page guide- 
book, or call toll-free & use your MC/Visa/AmEx. 
Intergraphics 

106A South Columbus St. 

Alexandra, VA 22314 

(800) 368-3342 or (703) 683-9414 in DC area 


DESK TOP PUBLISHING 





¢SLEd makes graphic images as 
text. Menge image with text right inside your 


word processor! 


$149.95 


¢FontGen IV+ the fast, easy font editor tse 
mouse or tablet. More global tools. 72 point limit 


For most laser printers 


.$250.00 


¢VS Library of Fonts > Highest quality, 


yidest 
¢ or family 


ection. tnternauonal characters. By point 


from 3 39.95 


For HP PILLS & tompatibles ° € ordata* Ricoh © Canon OR 


VS SOFTWARE 


5, P.O. Box 6154 > Little Rock, AR 72216 





Call of winte for 
FREE CATALOG 


501/376-2083 


CIRCLE 590 ON READER SERVICE CARD 


PowerText 
Formatter 


nexpensive Deskfop Pub- 
lishingt Add the PowerText 
Formatter, Software for Autormat- 
ie DeskTop Publishing, to your 
word processor and out perform 
the top selting products, For 
only $149.95! Cali for 14 page 
brochuret 
utomatic features and style 
heets allow pubitshing one 
page letters to full length books. 
LaserJet camera ready copy ~ 
good looking copy with other 
Printers. indexing, Table of 
Contents, Outtining, boxing, 
Qraphics placement, and more, 
are automatic. Hard disk, EGA, 
mouse, windows not required, 
Beaman Porter, Inc. 
417 Halstead Avenue 
Harrison, NY 10528 
(914) 835-3156 


(800) 431-0007 
CIRCLE 589 ON READER SERVICE CARD 


WYSIWYG PHOTOTYPESETTING 

Use our FREE WYSIWYG sottwars to produce 

phototypesetting on your PC. 

© Design gelleys or mutti-page documents, 

© 1,000 fonts with customized kerning 

© Adjust type size (5-72 pts ), width, tilt 

@ Auytomabe hyphenation, justification. 

© Adjust letter space. word space, line space 

© interactive editor with search, replace. 

© Read ASCII files into templates. 

© Comm software sends files toll-free 

* ECONOMICAL $10. per page. 

© FAST - same day service 

$100 Registration inctudes: software, user 
manual, type samples, credit for 10 pages. 

SATISFACTION GUARANTEEO 

VISA/MC 800-835-2246 ext 219 

TYPOGRAPHY EXPRESS, INC. 

1230 Grant Ave #229 

San Francisco, CA 94133 

415-362-8223 
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VENTURA PUBLISHER 
'$499 = 
Shipping 


YJ MAGAZINE EDITORS CHOICE 
5 erox full screen monitor 

I $1,195 

[inet controtier card & install ket 
1 shipping nat included 


Call for @ full line of 
publishing services & equipment 
ADVANCED DATA 
REPROGRAPHICS 
21 8 Olympw Ave. Wobum MA 01801 


| (617)938-5770 | 


Lo carcur sar'Gi BoM Bevice camo. f 


EDUCATION 








GRADE WEEK VACATIDN! 

Average and print out your grades with the last, 
easy-to-use AEIUS GRADEBOOK program New 
version 2 3is published as Shareware In use by 
teachers coast to coast since 1985 Shareware 
disk with program and tutorial only $10 ppd 
Register for program, printed manuat, phone 
support, and update notificabon for only $35 ppd 
Free literature Check, VISA or MC 

AEIUS CORP 

PO Box 700457 

San Jose, CA 95170 

(408) 257-0658 


THE QUESTIDN BANK 

Professional quality test and exercise generator 
Handles any size or type of question Use built 
In wordprocessor or import ascii files-no retyp- 
ing Select questions six ways, randomize, pre- 
view, and edit. Outtiner, context-sensitive help 
Singie-user version $50, multi-user $95 
Teaching Technologies 

P.O Box 6333 

Greenville, NC 27834 

(919) 758-5433 
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ENGINEERING 


ENG/SCI GRAPHICS 

OMNIPLOT(S) (screen graphics) & OMNIPLOT 
{P) (plotter driver) provide integrated engineer- 
ing/scientiic 2-D & 3-D graphics with NO PRO- 
GRAMMING REQUIREO! Menu-driven, flexible, 
protessionat Choice of formats. tabular/line, 
contour, bar, ple, 3-D wire frame & much more! 
OMNIPLOT(S) $195, OMNIPLOT(P), both $295 
MtCROCOMPATIBLES 

301 Prelude Drive 

Silver Spnng. MO 20901 

(301) 593-0683 


STRUCTURAL DESIGN 

Fast, tightly interactive, integrated programs for 
structural analysts and design of BEAMS, COL- 
UMNS, TRUSSES and FRAMES of any material 
Easily mastered programs result in dramatic time 
savings while producing efficient, accurate de- 
signs. Specity PC, XT or AT and send $25 lor 
demonstration diskette to” 

C-Squared 8-Squared Software Design, Inc, 
763 27th Avenue Dept A-2 

San Francisco, Ca 94121 

415/751-1337 


SIMULATIDN 

GPSS/PC ts a full-power version of GPSS, the 
most popular mainframe simulation language 
Specifically designed for interactwe use on to- 
day's high-speed microprocessors, it is loaded 
with Ieatures such as interactive graphics and 
animation Using GPSS/PC, you can predict the 
behavior of complicated real world systems. 
MINUTEMAN SOFTWARE 

PO. Box 171/B 

Stow, MA 01775 

800-223-1430/617-897-5662 Ext 316 


ARCHITECTS AND ENGINEERS 

The AEMAS system is designed for Architects, 
Engineers & other fms where monitoring proj- 
ect costs 1s required Modules include Job Cost, 
Payroll, A/P, A/R & General Ledger AEMAS is 
fully integrated, includes automatic invoicing & 
ties-in to most spreadsheet & WP programs 
Multi-terminals available 

DATA BASICS, INC. 

11000 Cedar Road, Suite 110 

Cleveland, OH 44106 

(216) 721-3400 





ENTERTAINMENT/ 
GAMES 





UPDATE NFL CHALLENGE DATA 
PROROSTR™ makes it easy to update the Team 
‘Disk on your NFL Challenge game using your own 
data base ot current player inlormation In- 
cludes team rosters revised during 1987 sea- 
son Prints formatted printout player names and 
data Requires your 18M type NFL CHALLENGE 
(copyright XOR Corp) Price $32.00 ppd. VISA/ 
MC/check 

HD &S Software 

PO Box 924183 

Houston, TX 77292 

(713) 688-9102 
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ENTERTAINMENT/ ENTERTAINMENT/GAMES 


GAMES 


Live One Romantic 
F ak After 
i 


Ve Just for the Thrill of it! 


Wild Adventure! 
Anew, exciting experience every ume 
you play. 
Available for 18M-PC 


and compau' 
Models 4. 4P, & 4D 
{2 disks), and Apple ti 
E& C2 dots) 
Gray Fos Enierprises 
Dept. P, Bos 8092 
BSellevulle, tL 62222 
© COPYRIGHT 1987 OMAY FOR ENTERPRISES 


How well can you control train traffic? 
Find out with TRAIN DISPATCHER. 
one of those rsre computer programs 
thst takes 3 challenging real-life sob 
and makes tt both educations! snd 
fun Our customers call it addictive: 
tadlrosders say it's realistic You will 


slso want the companion disk, TRACK 
BUILDER -- 8 separste program that 


makes it eesy for snyone (no program: 
ming experience required) to design 
their own custom Isyouts for use with 
the TRAIN DISPATCHER amulator 
Avarlsble for 18M PC. XT. AT & jr -- 
color graphics required TRAIN DIS- 
PATCHER - $25; TRACK BUILDER - 
$15. Add $2 5D S/H ($4 foreign) PA 
residents add 6% ssles tax VISA/MC 


SIGNAL Computer Consultenta 
P.O. Bos 18222, Dep! 33 
Pitisburgh, PA 15236 
(412) 655-7727 
CIRCLE 567 ON READER SERVICE CARD 


Natural Intelligence. 


| yeti is excited these days about Artificial 

Ietelligence. But tools come and go. creators 

stay. It takes more than Al to solve YOUR problems. 
Ic takes natural intelligence - YOURS! 

If you agree, you are ready to sharpen your 
problem-solving skills, expand your memory, 
improve your coordination, quicken your reaction 
to various stimuli, enhance your perceptioa, and 
maybe eveo stimulate your creativity — while 
having fun. 

You are ready for MENTOR” 


Still In Demand. 


MENTOR ™ is new software for a rigorous mental 
workout. MENTOR™ contains 58 psychometric 
exercises and tests {including 25 complete 1.Q. 
tests - over 950 problems - with separate sections 
on verbal and aumeric abilities), 
MENTOR™ 
For mind expansion and fun — just $49.95. 
‘Yo onder your copy of MENTOR ™ piewe cat 800-443-7300 
{@ Teras call collect 915-696-5936) Visa Mauer urd accepned 


1@M PC and companbles, 286K. graphics board. 
‘Heurnnc Research, Inc © 3112-4 West Curbben * Midland, Texas 79701 





PC/VEGAS ill - eon New 


SOREACUACT ISO, $59 THE 
sre tool for the serious 
bischisck pisyer To 7 sests, 

nual end sutomstic pisyers, 
Plusminusisent/ident Pt ent 


back, windows, a 


mors 
Roth, prosucts;, Col Mone. 
pike DOS, Fak, "3 
Cares adi 


faa 52 for 5 ena: 
add 6 ta: 


HOEAR 
PO Box 
Macs cal il Rey cA 90295 
358 
me poe SERVICE CARD 


“DRACO” MASTER CHESS 

*DRACO's” powerful features inckide: 2/3D color 
graptucs, monochrome Easy to use on-screen 
menu structure User may select opening from 
large library Play through master games or set 
upend games Time clocks, tourney mode; view 
captures & more For IBM/comp (128K) $29 95 
Visa/MC. 

Arrowhead Software 

P.0. Box 591 

Chanhassen, MN 55317 

612/559-6109 


DISNEYWORLD 


FIRST ANNUAL 
JOINT SYMPOSIUM 
February 17-21, 1988 

© workshops 

© presentations 
© vendor promenade 
e and Disney fun! 

for detaite on membership 


benefits (713) 578-1366. 
An international user group. 


Topdog 
Y Coiound 
Handicapping Software 


Onscreen Editing /Pop Up Help 
Less Than 4 Minutes Per Race 
Mainteins Actual Results 
Written Just For Greyhounds 
Detailed 50 Page Manual 
Handles Distance, Grade and 
Track Changes 
Now Only $149.95 


ee ile ee 


***¢ ADULT SOFTWARE **** 

Watch these giris! Lel your PC/XT/AT, Compat- 
ibies & you have some reat entertainment 
Games, graphics and more for adutts only Vol- 
umes t and 2 are $1195 each ppd Volume 3 
$16.95 ppd. Confidentially assured. Color or 
graphics card needed Must state and sign age 
as over 21 

AOS. 

PO Box 106 

Marion, CT 06444 
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iE] ere] Bets mter Vt) 
on your mono monitor 


Works with any monegraphics card. Runs most 
all CGA programs, even salf-booting ones. The 
bast performance tor your mono XT of AT 
Ssyslom-works greet! Realistic and very usabie- 
even lor tasi moving games. These Work: 
BASICA, Flight Smuiator, GRASP, PACMAN, 
ZAXXON, LODERUNNER, PrinShop, ot. 


$2995 go-CPLo, 
1-800-854-0561 ext 654 (orders) 
$200 etyppng CAres add $1.00 
Witkinson Software 
6400 Westminster #115, Westminster, CA 92683 


(71498943216 
CIRCLE 001 ON READER SERVICE CARD 


BLACKJACK MASTER™ 

You can simulate, practice or play SIMULATE 
playing strategies at 24,000 hands/hr 

10 hours of casino play in onty 3 minutes! Test 
and compare long-term results. PRACTICE pairs, 
ace-hands and more with special coaching dis- 
plays. PLAY to all popular rules Powerful and 
fun PC/MSDOS 

ELITE SOFTWARE 

201 Penn Center Boulevard 

Pittsburgh, PA 15235 

(412) 795-8492 $49.95 Demo $10 VISAYMC 


CROSSWORD POWER™ 

Up to 80 words in each puzzle Make single puz- 

des of automatically create and print up te 15 

diflerent puzzies from each hist of words and clues. 

Reuse words & clues in new puzzles without re- 

typing. Great for games or vocabulary review. 

ee $69. Add $2 for shipping/WI res. add 
tax 

WISCO COMPUTING 

2821 Sampson Street 

Wisconsin Rapids, Wi 54494 

(715) 423-8189 


Entertainment/ 
Games 
continue... 









Penman 


pee 
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ENTERTAINMENT/GAMES 





ATLANTUS SOFTWARE 

* Aantus Adventures - real-time, color 
graphics, space war simulation 

* That Word's OK - board word game, 1-4 
players/computer, over 60,000 words 

* Atlantus Crossword - for beginner to 
aficianado, over 30 puzzles 

$39.95 ea/$69.95 any 2/ $89.95 all 3 
(+$2.00 S&H, IL add 8% tax) Check/M 0. 
Attantus Software, Inc. 

3501 E 106th Street 

Chicago, IL 60617 

(800) 222-4174 It. (312) 768-5979 


FOOTBALL STRATEGIST 

snes ss AN Exciting College Football Game! ... 
Regionals-15 teams @ $39.95 Top 20 @ $49.95 
senses tefRegional-40 teams @ $59.95... 
... Great Review-Per Comp. Mag!! _ 
$3.50 s/h TN res 7.75% tax OEMO @ $5 ppd 
(BM, PC, XT, AT, or comp. 256K/Graphics reqd 
DOS 2.0 & up Dealer Inquines Welcomed 
MURFREESBORO ENTERPRISES 

P.O Box 1743 

Murtreesboro, TN 37133-1743 

Toll Free 1-{800) 628-2828 X482 ANY TIME 








A PRINT-IT-YOURSELF BOOK 

You may read on screen as easily as you print 
out the 333 pages Educational and entertaining 
with a big message as far out as the doomsday 
plot and fantastic survivor education $18 for the 
3 disk set, packaged wtih a free copy of PC-Write 
2.71 complete with spetling checker and utili- 
ne ee 


34 haan ae 
Beachwood, N.J 08722 
or call 201-341-8113 to chat with the author 


LOTTERY TRACKER AND WHEELER 

For ALL PICK-SIX games where you choose from 

up to 70 numbers! Stores past 100's winning 

Grawings and dates Stored numbers are ana- 

lyzed 4 ways - HOT, DUE numbers and recency 

displayed on screen or prnted charts. Select 5 
methods and choose one of 20 built-in 

popular WHEELING SYSTEMS! Checks bets for 

all winning combinations. Prints charts, statis- 

fics, numbers and wheeling systems. Why pay 

$30 to $99 for less? NEW!I IBM/Comp $29.95 

+$150S8H. 

ENTERTAINMENT-ON-LINE Inc, 

PO. Box 553 Dept PCM 

Westboro, MA 01581 

VISA & MC call : 1-800-824-7888 Ext 283 


HANOWRITING ANALYST 

When you can't aflord to ba wrong about some- 
One-Use the iflustrated manuat lo answer easy 
multiple choice questions, then choose the quick 
or detailed report Amazingly accurate Great for 
parties, business deals, or personal relation- 
voter IBM PC/256K. $49.95 + $3s/h. 


2017 Cedar St. 
CA 94709 
(415) 644-2771 


USE YOUR PC TO PLAY LOTTO! 
Increase your chances at winning big! LOTTO- 
LUCK is a computer program using the latest 
techniques of Geometrical, Kabalism and Ran- 
dom relationships of #'s to predict possible win- 
ning PICK/6 lotto #’s Plus Lotto$Data Analyzer 
keeps record of #'s by hits, %, date, games since, 
and ranking w/hot # lists Send $34 95 + $3 
s/hto 

WINSWARE SYSTEMS 

PO. Box 8130 

Sacramento, CA 95818 

(816) 457-5535 


SEVEN FUN SOLITAIRE GAMES 
Enjoy seven ot the most popular solitaire card 
games on your PC. Your favorite ts probably in- 
Guded Graphics not reqd , color/mono $25 US/ 
disk for games Turbo Basic source code is $45 
US. Add $5 for 35° disk. Visa, US$ CH/MO ok. 
Not copy prot. 30 day money back guarantee 
Marcom Ens 

11 Cloutier Street RR #3, Box 69 

Amos, Quebec CANADA J9T 3A2 
819-732-0152 


Solitatre 

TameGames invites you to retax and enjoy 
Christmas package of 5 poputar Solitaire card 
games on your IBM PC or compatible Limvted 
offer includes a Menu program in Basic. These 
games are the ultimate low stress entertamment 
with a wide range of skill levels $27 plus $2 
S/HCK or MO 

TameGames 

PO Box 40461 

Indianapolis, IN 46240 

1-317-253-4100 


FREE! EXPERT GIN RUMMY 
Spectacular demo diskette For 320K IBM PC/ 
XT/AT compatibles Graphics not reqd_ Ail hands 
randomly dealt, selectable skill evel, shuffes, 
deals, arranges, lays off, scores automatically 
Color supported Send $2 S&H for demo or full 
price $8 (Cal res add 6%) + $2 S&H to 
VOLTAIRE ENTERPRISES 

PO Box 2117 

Laguna Hills, Ca $2654 

(714) 831-8587 





FINANCIAL | 
MetaStock” 


1-800-882-3040 


Computer Asset Management, Inc. 
Box 26743 SLC, UT 84126 (801) 974-5115 
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NOW—Version 4.1 
Not Copy Protected 


Checks 
w 1M 
Balances 


@ Single entry occounting 


Balance Checkbook 
Orgonize For Tox Time 
Eosy For Home 
Powerful For Business 


ONLY $7495 


$3 P/H & CA 64% tox 












VISA /MC/Check 
eee 2 system centered oround the checkbook 
CALL NOW! @Hondles cash & chorge tronsactions 


@ View, edit or print ony entry for o yeor 
with simple but powerful commands 


213/661-2031 


9:30 AM—S5 PM/M-F 
e 


CDE SOFTWARE 
948 Tulorosa Drive 


Oept. PC 
Los Angeles, CA 90026 


@ Balonce sheet, cosh flow ond profit & 
lass statements, plus mony more reports 


@ Prints checks; versotile oddress file 
CIRCLE 754 ON READER SERVICE CARD 


this time of year. It's the fastest, friendliest tax- 


money and a whole lot of aggravation. Great for 
year-round planning. Essential for end-of-year 
organizing. Of course, TTE knows the new laws- 
what's new, aled, phased-in/out -for both 1987 
and 1988, TE - high-class software with a low 
ice, Order your c 
handling. Professional version available. 


1-800-782-6606 
tenv.s, 516-931-2516 
VISAMMCICOD 


‘The Tex Extimator end TTE oe tredematts or 
Apt Software Corporation 
380 So. Bway Hicksville, N.Y, 11801 


CIRCLE 750 ON READER SERVICE CARD 


***THE MONEY ANALYZER*** 

Handles alt money calculations. Fast & accu- 
fata! Mortgages, amortization schedules, com- 
parative analyses, annuities, bonds, present & 
future values & more! Create custom print outs, 
Futl documentation. A must for anyone working 
w/money. 30 day money back guar + + + Free 
Ram Disk you order from ad $69 PPD 





Super Portfolio & IRA Manager 
© Stocks/Bonds/M. Funds, Dpr, Assets 


- TTE is the best investment you can make | 


planner and organizer around. It will save you time, | 


today. TTE is only $89.95 + 








LFS SOFTWARE DESIGN vi 
PO Box 23595 © Over 10 reports, chent statements 
Detrost, Mi 48223 Stock & Bond Evaluators 
(313) 537-4445 © Risk adjusting stock valuator 

© Bond swap/YTC/YTM valuator 
**LOAN AMORTIZATION** bape se chal tal 
AmPack 1s a straightforward loan amortizations © Client x-ref./key word screens 
software package designed by a CPA & tax at- IBM PCs/Clones/PS-2 Chk/VISA/MC 
torney, AmPack supports variable rates, gradu- 45-day $-back guarantee $3 S&H 
ated, skipped, & pnincipal-only payments. Aiso TECHSERVE, inc. (206) 747-5598 
includes balloons, negatrve erieoe tal ae) POB 70056, BeBevue, WA 90007 
fomuzed schedules, loan analysis & more. 
Visa/MC AAO Sh. conte abo ee on 
Softfiaw, Inc 
8753 Park View 
Mitwaukee, WI 53226 


°°(414) 78-7200°° 


Financial cont... . 
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THE SHOWCASE F OR PRODUCTS AND SERVICES IN me MS DS, MARKED ane 


tel Tadete]il haw 
Is Only $16! 


Easy-te-use CPA-designed money 
Management accounting system for 
home and business Checking, credit 
card management, smart checkbook 
balancer, budgeting, financial : 
ments, graphics, linanciat data base 
with three-way look up inquiry 
reports, on-line help. pop-up catcula 
of capacity (up to 999 

324000 enines per year) and 

much more Not copy protected 


New Version 4.0 
Now includes: 


e Financial calculator 
tes interest rates, joan 
toon paymonts, prints 
pe amortization schedules 


© Automatic entries 
¢ Journal entries 


Callor send $16 + $3 shipping:handling 
Check VISA MC 
1-800-223-6925 

In Jowa 319 373-0228 


CIRCLE 753 ON READER SERVICE CARD 


IRRworks™ $89 

Are you using a spreadsheet for IRR'S? Full 
$creen menu and pop-up windows make IRR & 
PY simple. Fast computalion, up to 360 uneven 
Periods Easy input automatic steps, % growth, 
replication, internal hand calculator, accepts 
dates & fractional periods, too! Reads spread- 
sheet PAN Files! Name, save cases, easy case 
management, 256K cotor/mono, 30 day $ back 
guar, $89+$5 s/h+ NY tax chk/Visa/MC 
KEEP IT SIMPLE SOFTWARE, INC. 

580 Fifth Avenue 

New York, NY 10036 

(600) 543-KISS (212) 764-KISS 


GRAPHICS 


35mm SLIOE FROM YOUR PC 
COMPUTER SLIDE EXPRESS converts graphic 
files produced on the IBM PC into brilkant 35mm 
Color slides with color resolution 400% better 
than your monitor. Leave your printouts bettind. 
Use high resolution color stides up to 4000 line 
COMPUTER SLIDE EXPRESS $9/shde 

VISUAL HORIZONS 

180 Metro Park 

Rochester, NY 14623 

(716) 424-5300 


PC-KEY-DRAW VER. 3.27 $15 
Complete, fast, easy graphics program with 20+ 
fonts, 640+ pattems, virtual page, layers, mac- 
(05, rotate to any angle, zoom, and more! Share- 
ware trial $15 for program, disk manual, 1 ti- 
brary disk, quick ref. card, Register $100 Jor above 
plus 3 extra iibrary disk, manual, binder, support. 
OEDWARE 

PO Box 595 

Columbia, MD 21045-0595 

301-997-9333 


GRAPHICS 


ea 


sum 


& EASY TO USE 
# POWERFUL GRAPHICS 


#& INPUT FROM - Spreadsheets, W.P, databases 


plus MODULAR FORMAT - Start vath a tull teatured drafting module 
at $89 95 and add only database Jeatures you need Completely 


contigured at $1.750 00 


Remember. lucky people buy ShamrockCADD 
— a better program for less money” 


Make your day lucky! 

Contact us for name ot 

your local Shamrock dealer 
Shamrock Systems Corporatics 
626 Highlendie 

Baton Rouge, LA 70810 


Piotting Service Available 
OXF Transter 
18M PC & Compalibles 


(B00) 523-1181 At Tene 772 CIRCLE 759 ON READER SERVICE CARD 


interactive Graphics & Ststlstics 


Craate graphs the way you want them (35 basic ean types can be 
used to craata numeroua renditiona), Maka postera and flow charta 


with full screen editing of text, 


* Vary character font, size, position, color * Stsck snd overisy grapha 


* Creste 3-dimensional graphs (fiahnet 


& contour) 


* Linaar & Non-Linaar Regression 


* Stochastic Distribution 
* Independenca Teating 
* Dascripttve Statistica 


Contact: Scientific Programming Enterprisea, P.O. Box 669, 
Hasiett, Mi 48840 « (517)339-9659 
CIRCLE 755 ON READER SERVICE CARD 


FORTRAN/PASCAL GRAPHICS 
GRAFMATIC (screen) 75 Microsott FOATRAN/ 
PASCAL, RM, Lahey 21 callable subroutines. 
Includes 100 page user manual Graphics pnm- 
ibves, total 2-D plot support, 3-D plots & solid 
models EGA/CGA/Hercutes monochrome sup- 
port $135. HP. H-1 plotter? Try PLOTMATIC tor 
complete plotter graphics capabilities. Works w/ 
GRAFMATIC, $135. Both $240 Ask about our 15 
Fonts! 

MICROCOMPATIBLES, INC 

301 Prelude Drive 

Silver Spring, MD 20901 

(301) 593-0683 


GRAPHIC PRINTER SUPPORT 

At last 8M-PC graphics support tor your dot 
matrix printer Use the PrtSc key to produce 
quality B&W or color scaled dot matnx repro- 
ducbons of your display on your Epson, IBM, 
Okidata, HP, IDS, Centromes, DEC, Anadex, Da- 
fasouth, Gemini, T1 850, Tostba, NEC 8023, or 
C. Itoh printers I your printer is not insted, let us 
know and we will support it. GRAFPLUS sup- 
ports all versions of PC or MS-DOS and wilt op- 
erate with IBM (incl. EGA), Techmar, and Hercules 
pats bore BS. 

JEWELL TECHNOLOGIES, INC. 

4740 44th Ave SW Suite 203 

Seattle, Washington 96116 

(206) 937-1081, 1-800-628-2828 ext. 527 
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35mm SLIOES ONLY $5.95 

Design your own presentations using Lotus 
Freelance Plus, Harvard Graphics, PC-Shde, 
Stideworks. Then transmit your data files to us 
by modem or send us a copy on disk. We'll pro- 
vide high-resolution (4,096 ine) 35mm sides or 
overheads, hard copies, etc. Shde orders shipped 
vwathin 24 hours. Calt tor addifionat information 
inctuding free samples and a demo copy ot 
Shideworks. 

IMAGE CENTER 

P-0 Box 2570 

Roanoke, VA 24010 

703/343-8243 


Autosketch™ Symboi Libraries 

Home and Office Space Planner, 

108 symbols.......... . $49 
Electncal Power Generation, 108 symbols. 49 


CPU and pero 8-32 le 
CAD EASY 

FOES SW varkway 

Beaverton, OR 97006 

503-649-0066 


1987 





HEACULES SOLUTION TO CGA! 

CGA emulation disk converts color graphics for 
Hercules display. Ideally suited for those who 

occasionally need to run programs requinng CGA, 
seesseeee $98 50 Postage Pads*eeeteee® 

**Satistaction Guaranteed 

seseseeesees Fras Catalog *etseeeoeeees 

SOFT SPOT 

6777 Glen Haven Road 

Homer, NY 13077 

(607) 749-2428 


INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4.0, commercial grade system 
provides Slock Status, Purchase Order Writing 
& Tracking, Trend Anayists, Quality Control Re- 
porting, Detail Anayisis, Bill of Materials, Mutti 
Locations and more Modular, “micro” priced & 
configured to your needs. Cobol Source available 
APPLIED MICRO BUSINESS SYSTEMS 

177-F Riverside Ave 

Newport Beach, CA 92663 

(714) 759-0582 


***dFELLER INVENTORY*** 

A business mventory program written in modi- 
fiable dBASE source code. The menu-driven 
program lets you locate tems by inventory name 
or number it keeps track of reorder pots, ven- 
dors, average cost & other information. 
“GFELLER Inventory $150/Requires dBASE I/M 
*dFELLER Plus $200/with History & PO's Re- 
quires dBASE lil - Ill PLUS (for stock rooms) 
FELLER ASSOCIATES 

550 CR PPA, ROUTE 3 

Ishpeming, Ml 49849 

°** (906) 486-6024 °*° 


MANUFACTURING INVENTORY $99 
inventory control with Bill-of-Matenal Process- 
ing and vendor file tor small to medium size batch 
manufactures or job shops. Project material re- 
quirements, allocate material, maintain material 
cost per work order and for all WIP Allows up to 
Jremate terminals to receive or issue material. 


Meets supptier log requirements of MIL-+-45208. 
REAL TIME AUTOMATED, INC 

1340 BNo Dynamics St. 

Anahewm, Ca 92806 

714-993-0111 


TO PLACE YOUR 
AD IN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 
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LANGUAGES 
Turbo GhostWriter 


TPascal Generator 


B-tree Fila Mgr-No 64K limit 
Screen Editor/Paintar 
Creata a Relational 
100% Complate Database 


MC/Visa/COD $289 
Normal Price $450 
ASCII 800-227-7681 
3239 Mill Run, Raleigh, NC 
CIRCLE 760 ON READER SERVICE CARD 





LEGAL 


{-PLOT... 

A Metes & Bounds program to piot/pnnt plats 
ot any scale- Any description- use Any mea- 
surement! Calc. areas, error of closure, plots multi 
tracts IBM/compat with monographics, CGA or 
EGA capability $190 Or send $15 for real work- 
ing demo, refundable with order Visa/MC/chk 
Free info 

LAN/SCAN, tne. 

PD Box 6863 

Abilene, TX 79608 

(214) 824-6419 





MAILING 
PROGRAMS 





PC/LABEL MASTER 


Editors’ Choice 1987 

A mailing list program that 
does everything except walk 
to your post o box, 

0 Maintains unlimited records 
o Allows up to 30 user codes 
© Index/last name & zip codes 


© Sorts on any field 

© Imports and exports files 

o Checks duplicates 

o Auto dialer; plus much more 


49*15-day money back quart. 
BEST PROGRAM 
2700 S. Quincy Strast, Arlington, VA 
800/368-2405;(703) 820-9300 
CIRCLE 008 ON READER SERVICE CARD 


THE MAIL ORDER ACCOUNTANT 
Order tutfiilment/List management. Includes 
customer lists, tabels in 6 formats, inventory, in- 
voicing, accounts recervable, customer pay- 
ments by cash/credit card. Prints shipping labels, 
credit card shps, UPS shipping manifests, sales 
tax report dBase ti) Plus source code provided 
$750, demo $25 + $3.50 S/H. 

GOLDSMITH & ASSOCIATES 

48 Shattuck Square, Suite 86 

Berkeley, CA 94704 

(415) 540-8396 








MAILING 
PROGRAMS 


— 7 Mall Lists Uniimited 


Tom rag rete ie et en ov cure we wang 
‘The ulamete i met syetiena autemanian 


Citracte intormation alawy Moagtt 
Aang Fed, Range, oF Cree, 

(Creston havy Nummer Ci Variant Regerts, 
Pratenaionat, Quetty Programa, 
Orovices Sete thie Pri Roernns 
Kaapa Tesh of Orders EMaiersy 

Pent. any 00 Les, Comptiod Programa 
Compiate with Sauree Code in SBAGE Bi 
And MUCK, MUCH mare FREE eit 


‘fa an added BOWLS. me ot ys you 10.000) aodrennen 
FREE of stare Thus eoftewe 1 enol meth tuirairada of 


at WOW! Fer quick anipmect. eer your paryrrent t 


MARING LIBTE, 14002 PRESTON SUTE 212-008, ORLLAS. 
‘YERAB 72200 





FLOWMAIL PLUS v 4.0 - $100 
Complete and Professional List Management 
Elim dups, merge, purge, Nth sampling, bulk mail 
sort, auto add camer route #, print, sack labels, 
Cheshire labels, laser labels, custom reports, 
3X5/Rolodex cards, envelopes, mail merge, 
powerful selects, import, export, global update. 
upcase to lowcase, and more! File conv avatl- 
able Working demo $10 

FLOWSOFT custom programming 

875 Frankim Rd. #1635 

Maneita. GA 30067 

404-428-4028 


POSTWARE MAILING SYSTEM 
Automate mail preparation. Cut postage costs 
by 952€ per piece or more. Only PostWare prints 
address labels in bundie and bag, bulk mailing 
order Not a useless zip code sort. Prints ad- 
dress labels, bag tags/tray labels. Calc post- 
age Works with dBase Ill PLUS, DATABASE, 
PowerBase, Smart & others Also ASCit 

x 15t & 3rd Class—$195 & 2nd Class—$395 
+ Carier Route—$300 & PostWare Jr —$69 
PostalSaft, Inc. 

515 Division St. 

La Crosse, Wi 54601-4544 


200/831-MANL (6245). 608/784-3500 





MEDICAL 


CLAIM TRONIC.™ 


We ara to medical claims processing - 
what Lotus i to spreadsheels. Medical 
and Commercial clams filed electronical- 
ly, also pnnts paper claims and receipts 
trom an extensive patient data base. Self- 
Jaught within 3 hours. Includes a free form 


electronic nola pad and other additional 
features. Complete a claim in one minutel 
FREE CLAIMS FIRST 60 DAYSI $1795. 


SOFISTICATED SOFTWARE. INC. 
3187 East Bay Orve / Suite “H” 
Largo, FL 33541 Tel. 1-800-346-3495 


CIRCLE 761 ON READER SERVICE CARD 
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MEDICAL 


MEDICAL SYSTEMS WITH ECS 
AILPPM products have electronic claims sud- 
mission (ECS) to Medicare & commercial car- 
fiers, paper claims too 

© PC & CLAIM $89.95, claims only. 

@ PC & CLAIM w/ICD's, CPT's & HCPC codes 
$229.95 

© PC & CLAIMPLUS claims only w/patient file 
Complete a claim in one minute $459 

© THRESHOLD & TM $1,995 00 calms, A/R 
patient biting 

© THRESHOLD $3,995.00 claims A/R patient 
billing, complete practce management, stats- 
fics, analysis. 

® CLAIM & NET Nationwide claims clearing 
house Full 100% credit on product upgrade 
PC & CLAIM & PC & CLAIM PLUS both house 
30 day money-back guarantees IBM PC/XT/ 
AT/compatibles MS-DOS 256K 

PHYSICIANS PRACTICE MANAGEMENT 

180 South Lynhurst Suite D 

Inchanapolts, IN 46241 

(317) 248-0357 

Lin continental US. catl (800) 428-3515 
(ndiana residents call (800) 792-3525 


ORs/ASSISTANT HAS IT ALL! 

Profit with the most complete software tor PCs. 
Not just billing & A/R but sur torms, Super- 
bills, insur/relerral tracking PROBLEM DRI- 
ENTED RECDRDS, productivity. scheduling, 
tecall, MORE. Up to 5 drs Created by an MD, 
proven over 6 yrs. Only $989, 30 day tnal. CAN 
YDU AFFORD NOT TO TRY IT? MC/VISA 
MEDSOFT OF CALIFORNIA, INC. 

13588 Samantha Avenue 

San Diego, California 92129 

Toll free (800) 541-0900 


MUSIC 





Tape 'N Step \ 

For IBM & compatibles ts a sequencing sott- 
ware based on a spreadsheet concept Some of 
the leatures are real-time & step-time record- 
tng, 85.000 notes, 2048 tracks, crescendo/di- 
minuende, dynamic ctrl , delete, & copy modes, 
loops & nested loops & much more $150 For 
more information write or call. 

The Midi Connection 

PO Box 282 Stn. D, Montreal 

Ouebec, Canada, H3K 365 

(514) 933-5t27 Dealer inquiries invited 


SONGWRIGHT Itt 

MUSICPROCESSOR pnnits professional sheet 
music with fyrics Full-screen graphics editor 
Transposes to any key, plays tunes Features 
Multiple staff & voices, harmony, counterpoint 
bass/treble all hme signatures IBM/ Epson, Star 
Printers Send $49.95 + $2 s/h or write for free 
sampie output 

SONGWRIGHT 

Route 1, Box 83 

Lovettesville, VA 22080-9608 

703-822-9068 


FORTE! PC MIO! SEQUENCER 

16 tracks Record /Playback with merge, 16 
channeis/track 60,000 notes Most powerful 
Midt-data editing available Slep Sequencer with 
amazing rhythmic flexibility Lightning autolo- 
cation, Automated punch, quantization, loop- 
ing, filters, transposition, conductor, song 
position pomter, DOS shell, more $250 

LTA Productions, 

PO Box 6623 

Hamden, CT 06517 

203-787-9857 


PC-+ MIDI 


Ws a almple equation. To plug your PC or PC-compatibla into the 
modern world of music-making, use the complete line of MIDI soft 
‘ware and hardware from VOYETRA TECHNOLOGIES. 


0 SEQUENCER PLUS: 65-track total MIDI recorder/editor 


G CONVERSION PLUS: file converter for music notation programs. 
© PATCH MASTER: network organizer and sound librarian 


© OP-4001; PC/MIOI intertaca card. 


lay-to-use music and recording 
system —_bug-free.” (PC COMPANION) 


“(ve never seen e mare powertul, ea: 


=MUSIC @ 


For more information or your nearest dealer, contact VOYETRA TECHNOLOGIES, 
Dept. C, 426 Mt Pleasant Avenua, Mamaroneck NY 10543, or call (914) 698-3377 
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UNLEASH YOUR MUSICAL GENIUS 
*°*°* COMPUTER MUSIC SYSTEMS!****** 

* MUSIC SOFTWARE all computers tor music 
printing, composing, home recording 

* MID] SYNTHESIZERS ETC! 

* SEMINARS & EDUCATION 

tor a (ree catalog or info call write visil 
MUSICATION 

1600 Broadway Suite 10004 (W 48th Street) 
New York, NY 10019 

212-957-9100 





















































ONE-OF-A-KIND 


PC MAGAZINE KEYWORD INDEX 
Keyword index to articles, letters, and columns 
in PC MAGAZINE Match on one or two key- 
words (using AND logic) Database contains t- 
tle, description, and page number of articles 
5,000 keywords/year 1986 - $8 00, 1987 - $9.00, 
1988.- $19 00 (includes quarterly updates). 
IN+5% tax 

PC-NDX 

P.O Box 1714 

Mishawaka, IN 46544 

(219) 256-1045 


PREVENTATIVE 
MAINTENANCE 





MAINTENANCE & INSPECTION 

An easy-to-use compulerized method to orga- 
nize, operate, and control an effective preventive 
mamlenance system Applicable to any type ot 
business of industry. Full screen input and dis- 
plays, plus function key help command Main- 
tains hestonical data, creales work orders, and 
provides numerous reports For mio, write to 
PENGUIN COMPUTER CONSULTANTS 

PO Box 20485 

San Jose, CA 95160 

(408) 997-7703 


TO PLACE YOUR 
ADIN 
PC Magazine 
Classified 
Marketplace 
Call (212) 503-5115 









© Design and implement screens in minutes 

© Prototype screens without programming. 

U Generates callable screen interface as BASIC include code 

8 Draw tayout with any editor and define attnbutes interacbvely 

8 Mody most atinbutes without recompiling 

U Customize with source code before/after normal field processing 
8 Easily edit exising screens including custom code and vahdabon 


8 Vabdate rangesivalues through intemal or external tables 
8 Screens share one linked support madule to conserve space 
8 Supports all BASIC vanable types plus masked fields 

8 Built-in message writng/cleanng and help screens. 

8 Full field cursor control and tabbing between fisids. 

1 Supports funchon keys and eix other screen oxit keys. 


8 User definable key defintions. 
LANEY SYSTEMS, INC. 


3 Office Park Drive, Ste 100 CHRCLE 892 ON READER SERVICE CARO 


Little Rock, Arkansas 72211 
‘$01-225-7755, 









of the top of your program. 















Software) 
“Add $3 for SMH. 


FREE BUYERS GUIDE 


Call or white for our FREE comprehensive 
buyers guide containing hundreds of lan- 
quages, utitilies and books specificalty tor 
BM parsonal computers and compatibies. 
We re the world’s leading independent dealer 
‘of programmer's development tools because 
‘we provide sound advice. fow discount 
neces. fast delivery, FREE domeste shipping 


and no hidden charges 


Programmer's Connection 
800-336-1166 USA 
7249 Whipple Ave NW 
No Canton, Oho 44720 
216-494-3781 OH & AK (Collect) 
225-1166 Canada 





CIRCLE 594 ON READER SERVICE CAND 


BRIOGEWORKS! FOR 1-2-3 

Bridge the gap between Lotus 1-2-3and BASIC, 
Pascal. dBASE, communications or other apph- 
cations READ data from and WRITE directly INTO 
NAMED RANGES in 1-2-3 or Symphony work 
sheet files No PRN or DIF files Not copy pro- 
fected. Integrate into your applications without 
soyalty. For Lotus 1-2-3and Symphony on IBM- 
PC/AT/COMP $59.95 Also available resident 
version, € tools, BASIC subroutines. 
GreyMatter International Inc 

100.No Country Road / Bldg B 

Setauket. NY 11733 

516-689-7682 


PC MAGAZINE a 
436 


TURBO DEVELOPMENT SYSTEM-$39 Intro Price* 


Save Hours of Work! No more “E. 
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jdit-Compile Edit-Compile”! 


The ideal tool for incremental development of Turbo Pascal programs. 
TDS is a complete environment for developing TP programs. Find & correct ail syntax 
errors in one pass. Start recompiling from just before where your error occurred instead 
includes built-in editor just like Turbo's, so no leaming is 
involved. Also DOS Shell, Delete, Rename & Copy without exiting environment. 

“1 wish it had existed two years ago!”. .. Kim Kakkenen (Turbo Power Software} 
“L.. anvanably compile on the first try. | like .. .Karl Brendel (author of OFONEDIT) 
“Novices. . (and) experts will improve their productwvity.”. . .Bnan Foley (Turbo Power 


Demo disk avaiable-S5 refundable on direc! purchase. Not copy protected. MC & VISA welcome. 


MicroHelp, inc. 2220 Cartyle Drive Marietta GA 30062 
Call Toll-Free 1-800-922-3383 
GA residents please call (404) 973-9272 and add tax to $39. 


** NETBIOS Routines ** 

Network Masler 1s a library of 80 routines winch 
access NETBIOS funchons The routines are in- 
voked by compiled programs to control the net- 
work Routines support network names, 
fesources and sessions with Wail and No-Wait 
options. Create your own transaction process- 
ing and program communcabon systems. Many 
compilers are supported. No royalties. 
Visa/MC $199.00 

Starhght Software 

2861 Central St. 

Evanston, IL 60201 

** (312}.864-9370 °° 


BASIC PROGRAMMING LIBRARY 
More for your money! Over 100 ASM routines tor 
your comprled basic or QuickBasic programs 
Sort, search, windows, menus, graphics, file 
handing, ZapPrinl & more! Complele docu- 
mentalion & source code No royalties 30 day 
money back guarantee + + + Free Ram Disk if 
you order from ad!! $79 Pos! patd 

LFS SOFTWARE DESIGN 

PO BOX 23595 

Detroit, Mi 48223 

(313) 537-4445 


F OMOY tac acs 
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Turbo Programmers 
15 MINUTES = 200 HOURS 
with new turboMAGIC 
code generator. 

Input torms and help windows up to 66 
lines long Scroliing within tramed 
windows Pop-up menus Pull-down menu 

systema And much more! 
“lurboMAGIC is the Cedillec ct 
Prototyping tools lor Turbo Pascal ~ 

dim Powell, 

COMPUTER LANGUAGE, June 87 
“Fast automatic updating of dependent 
fields adds flair to your input screens. 

turboMAGIC will be s blessing tor 
programmers who would rather not write 
the user intertace tor every program ” 

Neil Rubenking, 

PC MAGAZINE, 24 Feb 87 
Order your MAGIC today! Just $99 Call 
B00-225-3165 Money Back Guarentee 
Requires 256K IBM PC compatibie 


ine. 


Sophisticated 

6586 Old Shell Road 
Mone AL 36606 
(205-342-7028 
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BASIC-COBOL-REXX-IMS/MFS 
Powertul editor paints, draws, create (BM/MS/ 
REALIA COBOL scr section/proc div screen code 
$69, Ourck/Turbo BASIC, Rexx screen code $49 
All atlribules inct. cursor, beep. secure, 
protect, full, required, min, max, valid values 
Subroutines to imput data IMS/MFS code Dit/ 
Oot/Mid/Mod $99 Shp $5 

Tayeva Software 

6064 Belle Grove Cove S. 

Memphis, TN 38115 

(901) 365-4692 


XMEM - forget your 640K limit! 
XMEM allows Microsoft C programmers to store 
and manipulate data in the exlended memory ot 
their AT /XT-286/PS2systems under DOS, Librar- 
tes lor all tous memory models are provided. 
Features include dynamic memory allocation. 
fast dala access and compalibility with 
Microsoft C 4.0 memory allocation funchons 
$320 only. 

BAZAR Syslems 

Postfach 1041, A-1041 Vienna 

Austria, Europe 011431 (65674770 


TURBO PASCAL GENERATOR 

GTP APPLICATION DEVELOPMENT SYSTEM 
Builds complete, working applications. You give 
itspec's, rt writes error-tree code 

* indexed Data Bases * Multiple Screens 

* Report Generator * Menu Generator 
“Context-Sens help — * Global Searching 
Easy to Use Pace $200.00 Visa/MC,ck,MO 
AEF 

PO Bax 928 

Katy, TX 77492 

(713) 391-8570 





FOR MORE INFORMATION OR TO PLACE YOUR AD CALL 212 503-5HI5 . . . 
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PROGRAMMERS 
TOOLS 


MOOULA-2 

REPERTOIRE is the largest and most widely used 
M2 library in the world Includes extensive low- 
level, user interface, and ultra-sophistcated da- 
tabase tools suitable tor use with bit maps, lext, 
lists, struct records, etc Full source included $89 
Complete manual avatlable on free demo disks 
MC/VISA/AMEX/PO/COD 

PMI 

4536 SE S0th 

Portland, OR 97206 

(503) 777-8844 


PUBLIC DOMAIN 


e e 


Cail 1-800-043-5084 for FREE catalog! 
4M PC Sottwara Collector 


~ Only $3 7508 hl 
‘Over 1150 programs packed iogather on dshetes, 
each dishatle avaiable tor only $2.78 Catalag 
deecrbes a wale range of types ol programs incuding 


wortshetts dBate program bles cortaned an the 
Gabe We sp on MasterCard, Visa or COD 
Peopta's Choice 
P.O, Bos 3061 Warner Robins, GA 31099 
1-808-843.S0R4 » 1-912-922-0083 
CIRCLE 764 ON READER SE! 





IBM SOFTWARE $1.50 DISK 

‘We have over 950 disks full of the latest versions 
of shareware and public domain software tor the 
PC. Buy for $1.50 per disk (no min) o¢ rent for 85 
cents a disk (50 disk min with $1 per disk de- 
posit) Fast delivery, COD available Write or calt 
for complete catalog 

Genesis Systems 

894N Garey Ave Suite 208 

Pomona, CA 91767 

(714) 623-2468 


** 1-800-262-6053 ** 

|BMP 0 & User Supported software, as low as 
$1.50 per diskette!!! #t you are cunous o¢ a ong 
time user, call our 24 hour order line and ask for 
airee catalogue The newest and best, ail types, 
from accounting to word processing Call NOW! 
(MS 601-428-5722) 

SOFTWARE CAFE 

1125 West 10th St. 

Laurel, MS 39442 

1-800-262-6053 24 hrs, 


$3.00 SOFTWARE FOR IBMPC 
Hundreds to choose Irom, wordprocessors, data 
bases, spreadsheets, assorted games for all 
ages, communications, business, music, art, 
programming language and useful utilities for 
making your computer easter to learn Most 
programs have documentation on the disk. Write 
for your FREE catalog today! 

BEST BITS & BYTES 

P.O. Box 5332. Dept M 

North Hollywood, CA 91616 


PUBLIC DOMAIN 


PUBLIC OOMAIN 

Public Domai and user supported software tor 
IBM and compatibles 

© Get more bytes for the buck! 

© 100'sot disks and 1000 s of programs 
© Low as $1 25 per FULL disk 

© Send $1 tor directory disk set. 
Visa/MC accepted 

US/PD LIBRARY 

226.N Main 

Cinton, TN 37716 

615-457-2130 


GAMES/EDUCATIONAL PROGRAMS 
Massive library of public domain games (50+ 
disks) and educational programs (35+ disks) 
organized by categones. $5/5 25" disk or $6/3.5° 
disk free catalogues 

GAMES-complete set $200 (5 25) $250 (3 5). 
Best 40 games, 10 disk, $40/$50 Educ com- 
plete set $140/$175 Youngster, student, SAT 
packs, 10 disk each, $40/$50 

MAPLES LIBRARY 

EDUC DEPT P GAMES DEPT P 

BOX 3611 52 Fawn Lane 

Stanford, CA94305 New Canaan, CT 06840 


REAL ESTATE 


PROPERTY MANAGEMENT 
Comprehensive program for managing residen- 
fal and commercial properties. Many manage- 
ment reports including operating statement, 
delinquent rent, lease expiration and transac- 
bon register reporl Provides check writing, check 
reconciliation, posting ot late tees, recurnng ex- 
penses—$395 Investment Analysis—$245 
YARDI SYSTEMS, INC. 

930 Laguna Street 

Santa Barbara, CA93101 

805-966-3666 


MANAGEMENT & ANALYSIS 

* "Real Property Management” $395/$595 tor 
residental & commescial properties and other 
bkkp'g Flags deling’t tenants, prints budgets, 
checks, invoices & 1099S No retyping of recur- 
fing data * “Real Analyzer” $195, when decid- 
Ing buy/sell, exchange, of refi 30 DAY MONEY 
BACK 


REAL-COMP INC. 
PO Box 1263 
Cupertino, CA 95015 
(408) 996-1160 


COMPLETE PROPERTY MGR Il 
Auditor Approved Inlegrated General Ledger, 
Accounts Payable, Aged Recervabies, Tenant & 
Property Data Base, Report Generator and all the 
necessary audit traits not usually found. CPM Il 
has the power of $2500 programs tor only $795 
Easy to use plus 30 day guarantee! Demo 
Available 

'SOLUTIONS! PUBLISHING INC. 

8016 Planfield Road 
Gmncinnati, OH 45236 
(513} 891-6145 
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REAL ESTATE 


PROPERTY MANAGEMENT SOFTWARE 
For 1BM/PC and PC Compatibies 
WE STAND SEHIND 
$295.00 OuR PRODUCT 
15 Day Money Back Guarantee: soft manual on choi 
© We atso offer a demo disk $3 00 to cover postage 
handing @ Witl handle up to 30 properties TO00 
units eachihard drsk compatibien @ incorporates GL 
tor Audit Trad @ Received Rents @ Lala Rents © 
Percent of Return an investment @ income Tatais'@ 
Expensa income Printouts @ Rent Payments @ Lale 
Charges @ Ubiies @ Mortgage @ Taxes @ Insurance 
© Capital Expenditures @ Prohy Loss Statement @ 
Vacant Units @ 40 User Defined Caiegores @ anda 
weatth of others, 
Ooerates on 64K oF more BO column drsplay and 
banter @ CheckStar Check Writing System also 
available tor $9500 © You may place order now oF 
Send for mare Getaied formation 


(718) 454-9833 


CompuStTar 
187-02 Keesenile Avenue > Si Atbans NY 11412 
CIRCLE 765 ON READER SERVICE CARD 


COMPLETE REAL ESTATE 
INVESTOR 

Complete Property Analyses PLUS Creatwve Fi- 
nancing Reports, Prolormas, Amortizations, 
Depreciation, Year-by-year Analysis, etc. result 
in huge positive cash flow in Real Estate Easy 
to use & 30 day guarantee! $495 w/Tutorial 
Demo avattable 

‘SOLUTIONS! PUBLISHING INC. 

8016 Piamfeld Road 

Cincinnati, OH 45236 

(513) 891-6145 


$$ INVESTMENT ANALYSIS $$ 

No one makes analyzing income producing 
property easier (tree demo) with such price- 
performance comfort at $170 Stand alone, fully 
compiled, loan amort and deprec schedules, 
1986 tax changes, custom leatures Cash flow 
and detailed sale analyses uncover buy/hold/ 
sell/refin exch decision insights 

The SOFT ESTATE 

Five Villa Verde Dr , suite 110 

Buttalo Grove, IL 60089 

** (312) 259-6301 ** 


MORTGAGE LOAN CALCULATOR 
Qualify buyers by loan type, income, Mo pay, or 
home purchase Enler one item, caicutates the 
others plus taxes, down pay, PMI/MIP, ex- 
penses, points, clas costs, cash required, Do 
‘what df with rate, term, debt, etc, print qualifying 
and counseling reports with amortization 
schedules Price $165, demo avail $15 

HMS Computer Company 

2401 Pilot Knob Road. #108 

Mendota Heights, MN 55120 

(612) 452-5928 


HOMEWORKS™ $40 

Home-Buyers, realtors, lawyers, bankers Com- 
pute mortgage, payments and totats, any pay- 
Ment penod, balloons too! DETERMINE $$$ YOU 
CAN BORROW Print detailed amortization 
schedules and yearly totals Name & save cases, 
simple case management. Full screen, win- 
dows, help, fast. 256K, color/mono, 30 day Sback 
guarantee $40+5s+hchk/Visa/MC 

KEEP IT SIMPLE SOFTWARE, INC. 

580 Fifth Avenue 

New York, NY 10036 

800-543-KISS 212-764-KISS 
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PROPERTY MANAGEMENT 

Since 1978 over 6,500 users of our soltware have 
found it comprehensive, flexible and easy to use 
We offer systems to manage the followmng types. 
of properties COMMERCIAL/RESIOENTIAL/ 
CONOOMINIUM/HOME OWNERS ASSOC / 
MINI-STORAGE FACILITIES 

For more info and sample pnntouts cat 
REALTY AUTOMATION, INC. 

2539 Saleroso 

Rowiand Heights, CA91748 

818-913-1244 


OEED OESCRIPTION ANALYZER 

Fast and simple plotting of maps trom deed de- 
senpbons. Map plotted to scale on graptuc screen 
of printer Computes area and detects errors 
tncludes comprehensive tutorial by a profes- 
sional surveyer Very handy tor realtors, lawyers 
& investors Free amortization program $49 95 
MC/VISA/CK 

Greenbrier Graphics, inc. 

PO Box 724 

Rainele, WV 25962 

304-438-8157 


RELIGION 


POWERCHURCH PLUSI* 

Fast, hiendly, reliable church adminisiration 
system Full tund accounting, matting tists, 
membership, contributions, attendance, word 
processing, accts payable, payroll, multi-user 
support, and much more - all lor $495 com- 
plete Uses up-to-dale software technology 
Unltd capacity FREE demo version. Call today. 


CHURCH 
SOFTWARE 


F1 SOFTWARE 

PO Box 3096 

Beverly Hilts, CA 90212 
(213) 854-0865 


PARISH DATA SYSTEM™ 
Comprehensive census/contnbution program. 
Easy to operate, menu driven Family, member, 
financial info & reports tully integrated Selec- 
tive lists, labels, contribution/tuition state- 
ments, personalized letters. User can create own 
reports, letters Olher church programs avatl- 
able Over 1600 users Free into 

Pansh ata Systems, inc 

3140 North Sist Avenue 

Phoenix, Arizona 85031 

(602) 247-3341 


Religion 


continues on the 
following page 
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RELIGION 
SOLUTIONS 


$149.00 


Scott-Sinclair TOPICAL Bible 


* Entire Bible *Quotations * Illustrations 
Display on screen what the Bible says about...? 
Marriage, Drugs, Trinity, Children & Heaven 
You can create your topics and add scriptures. 


IBM 512K & Hard Drive RAM Concordance $50.00 
Pastor’s or Music Minister's Toolbox $99.00 

Church Manager's Toolbox $399 for Sept. (reg. 499) 
4567 James, FT Worth, TX 76115 (817) 923-7731 


yor? OO'ES ASI Otod 
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MEMBERSHIP MIRACLE 

Top ot the line, full function, church mgt sys- 
tem Full support tor membership, prospecting. 
contributions, customized mailing. word pro- 
cessing. and accounting Powerful tund drive 
support speeds economic payback On-line help 
funcbons For IBM XT/equiv Free tutorial disk. 
Full demo $35 Call. 

** Elegant Solutions 

** 2577 North Downer Ave Suite 210 

** Milwaukee, Wisconsin 53211 

** (414) 332-0774 





SALES 
MARKETING 


rOLLOW-UP 


Software for Salespeople 


Manage your sales activities with 
FOLLOW-UP. Treck prospects by 
aren, dollars, products, exieeperson 
or any of 22 other entry flelde. Fast 
& easy to use with on-line help at 
every point. Now In datly usa by 
businesses of atl types & elzes. 


Reminds you when to call 
Keeps history of previous calle 
Keeps Appointment Calendars 
Keeps track of other things to do 
Prints @ wide range of reporis 
Prints Melling Labele 
Interfaces to your Word Processor 
& Al dl Merge tetiers 
On acreen Telemarketing to @ 
group of names that you esiect 
Provides datatied sales forecasts. 
Importa date from ASCII files 
Transfers & merges date between 
computers using Follow-Up 
Has several date flelds that you 
can define for your business 
Oesigned for ues by esieapaople, 
not computer experts. 
$179.95 
XYCAD Grou 
1577 St. Clalr Ave. 
Cleveland, Oh 44114 


800-428-8457 
In Ohlo (218) 588-8788 














SECURITY 


EVAL fe th) 
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Free Demo Diskette 





The world’s leading software 
manufacturers depend on 
Softguard copy protection 
systems. 


Now Soltguard introduces the 
Protection Kit—a complete 
software duplication and copy 
protectinn system for your 
IBM-PC. And it's invisible to 
your end-users! 


* Hard disk support with 
install/uninstall. 

® Nn special media required. 

* No source code changes. 

® Stops all copybusters 


Macintosh Copy Protection also available 


S@FIGUARD 


Systems Incorporated 
2840 San Tomas Expy., Suite 201 
Santa Clara, CA 95051 
Call 408/970-9240 
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BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerfut muitilayered secunty Raptd decryp- 
tron algonthms Retable/small port transparent 
security device PARALLEL or SERIAL port 
Countdown and timeout options also available 
KEY-LOK™ secunty at about 1/2 BIT-LOCK cost. 
MICROCOMPUTER APPLICATIONS 

7805S Windermere Circle 

Littleton, CO 80120 

(303) 922-6410 or 798-7683 


PC MAGAZINE 
438 


DECEMBER 22, 


SECURITY 
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With our Copy Protection 
Products. They really work 
and do not burden 

honest user. . . 


For Disk Security 
High Level Security 
® PADLOCK II DISK 
¢ SAFEGUARD DISKS 
© COUPON DISKS 


For Hard Disk Protection 


¢ HDCOPY 


Low Level Security 
User Installable Protection 


© PC-PADLOCK 


The market is filled with copy 
protection products which burden 
the user or simply don’t work. We 
ve over 2500 satisfied software 
firms ublizing our systems, The 
i} not 


high-level 
an update in over 2 years. 
Why should your valuable data or 


software program become 
available in the Public Domain? 


Call or write for 
more information ae | 
GLENCO 


ENGINEERING INC. 


SPAY NG TH? SOETWARE NALSTA 
3920 Ridge Arlington Hts 1L 60004 
1312) 3922492 Telex 493 7109 

CIRCLE 760 ON READER SERVICE CARD 


HANDS OFF ty 
Pie roc uA &,. 
HANDS OFF THE PROGRAM 
is an all software, privi based, 


lege f 
system security utility protecting 
up to 64 indrvidual users. 


6 DOS V2.0 Or Higher On IBM 
PC, XT, AT And 100% Compatibles 
Pree $8095edd $275-shipping Check, 
Money Order, VISA, MC accepted 
Residents add 6% sales tax 
‘Systems Congulting inc. © 412-963-1624 
‘Box 111200 Pittsburgh, PA 15238-0609 
CIRCLE 767 ON READER SERVICE CARD 
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EVERLOCK 
COPY PROTECTION 


Designed tor user-transparency. clone 
Compatibility & strength It teatures 

* no need for damaged media of 1/0 plugs 
© Supports all Hard & Floppy disk formats 
+ tile-server networks supported 

* variable number of installs (0-99) 

* creale demos with remote unlock option 


+ allows protected upgrades by modem BBS 


$195 Starter Kit or $495 with NO meter 
counts Free into & demo disk available 


Az-Tech Software, Inc. 
305 East Franklin 


iz} Richmond. MO 64085 


(800) 227-0644. . . (816) 776-2700 
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SHAREWARE 


GREAT SOFTWARE, CHEAP! 

Only $5.95 per disk tor absolutely smashing 
Shareware and Public Domain programs! 
Money-back guarantee PC-Outline, AutoMenu, 
PC-Key Oraw, PC-OeskTeam, PC-Write 2.7, 
DOSamatic, Utilities Galore plus Databases, Ar- 
cade and Adventure Games Lots more! BM PC, 
PC jr., and compatibles. 

Send tor free catalog 

SHAREWARE EXPRESS 

31877 Del Obispo, Surte 102 W 

San Juan Capistrano, CA 92675 


STATISTICS 


RATSi Version 2.1 

Best selling econometnes program OLS, 2SLS, 
SURE. logit, probit and much more! Forecasting 
with ARIMA, VAR Exponenbal smoothing Model 
simulations Support for dally/weekly data High 
quality graphics to screen, plotter. printer $200- 
$300 Visa/MC Demo available Call 

VAR Econometnes, Inc 

PO Box 1618 

Evanston, It 60204-1618 

(312) 864-8772; (800) 822-8038 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regression T-tests ANOVA (up to 10 factors, rep 
Measures, covariance} Forecasting. Factor. 
Cluster, & discnrminant analysis Nonparamet- 
nes. Cross Tabulation. Plots: tstograms, box, 
scatter, stemleat Sort Subset Transforma- 
tions Reads ASCIl New graphics Pkg $59 





STATISTICS 


STATISTIX”™ 


|A powerful yet incredibly easy-to- 
use statistical system. Outperforms 
programs costing much more. 
Flexible data management and 
transiormations, mult, regression, 
ANOVA, most standard parametric 
land non-parametric tests, p-values, 
plots, histograms and many others. 
SATISFACTION GUARANTEED! 


Send $2 for deme disk (IBM only) 
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StatPackets™ for LOTUS® 
NEW! 23 comprehensive statistics 


and forecasting modules for 
anatyzing LOTUS worksheets. 

Law cost $24.95 each. Ecsy fo use. 
Includes tutorial. Basic and 
advanced statistics with graphics. 
Free brochure. 

WALONICK ASSOCIATES, INC. 
6500 Nicoflet Ave S$ Minneapolis MN 55423 
(612) 866-9022 
LOTUS s 0 trademark of Lotus Development Com 
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SIGSTAT 

SIGSTAT includes over 70 programs of lhe BMD 
statistical senes, plus many advanced new tea- 
tures Mainframe capacity {up to 80 var) for 
uni—e g.. ANOVA, regression) + Tultivanate 
(eg, canonical, factor) analyses, “ime-senes, 
muttidim scaling, crosstab, plots, q/c and more 
8087 support opt 256K. DOS, $595. 
SIGNIFICANT STATISTICS 

3336 .N Canyon Road 

Provo, UT 84604 

(801) 377-4860 


Ail the Stats You Need 
BMOP offers the most comprehensive collection 
of programs for PCs & mainframes BMOP has 
all the statistics you need. From the simple to 
the most sophisticated. Advanced techniques 
Include time series, survival analysis, log-linear 
modeling & more! Hard disk req'd. Call for com- 
plete program details & paces 
rr J | \ 






STATISTICAL SOFT WARE 


BMOP Statistical Software, Inc. 
1440 Sepulveda Blvd 

Los Angeles, CA 90025 

(213) 479-7798 





WINNER! 


StatPac Gold” 


PC World Readers’ 
Cholce Award 1987 
Buy the Best! 
1-800-328-4907 
WALONICK ASSOCIATES, INC, 
6500 Nicolet Ave S. Minneapolis MN 55423 
(612) 866-9022 
CIRCLE 604 ON READER SERVICE CARD 





BOWLING**HOCKEY 

BOWLING LEAGUE SECRETARY —maintains all 
team and indiv dual statistics for ary size league 
Reports on printer or screen 

HOCKEY LEAGUE SECRETARY—maintains team 
stats for all plavers and goahes Keeps complele 
games histones Five Reports 

BOWLING—$44 95 HOCKEY $39.95 VISA, MC 
MIGHTY BYTE COMPUTER, INC. 

6040 A Six Forks Rd Suite 223F 

Raieigh, N.C. 27609 

1-800-237-7072 





TAXES 


The fast, easy way to prepare 
ur 1987 income tax return. 
uns on IBM PC w/256K. 


Supports A-SE,2106,2119,2210, 
£'3903,4136,4562,625 1,8615 


All forms are cross-referenced. 
Complete tax recalculation in 
an instant. 


IRS-approved printouts for all 
supporting forms & schedules. 
Also supports overlays or prints 
directly onto preprinted forms. 


Only $45 


Integrated state packages for 
NY, NJ, and MO - $30 each. 


Check, C.0.D, M/C, VISA 


Don’t let the low lai fool you. 


AM-Tax can do plenty!! 


AM SOFTWARE 
P.O. Box 25010 
(816) 241-0014 to order 
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TAXES 


TaxEase™ SYSTEM 


Federal & State returns on single disk- 
only $69.95 Easy lo use Calculates 
automatically, performs complex 
“What if” He prints, nappioved 
forms AZ. CA CO DC. GA, IL.IN MA. 
MD MI, MN MO NC NJ. NY. OH, OK 
PA VA WI Requires Lotus 1-2-3 or 
comp spreadsheet VISA/MC $3 s/h 
chg Money back guarantee 
Professional package available — $99 


Park pecnnolomes. Inc 
PO Box 317 


Clifton Park NY 12065 
516/877-5881 or 800/423-3189 outside NY 
Fax Ease 
SSSSsysTav 


TAX PREPARATION SOFTWARE 
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TERMINAL 
EMULATION 


Term/Comm Productivity Tool 
PereLine emulales VT 100, VT52, 0G210/211, 
1BM3101 Vidtex and two connectons at same 
Ime Learn made lets your PC create autolo- 
gons and other scripts Remote operations, exit 
to DOS while connecled, customize your own 
menus and 5 file transfer protecols including 
batch file transfer Only $69 95 

PEREGRINE DATA SYSTEMS ING 

5365 Baron Drive 

San Jose CA 95124 

408-356-6105 


Terminal Emulation 










resolution hardcopy and support for 
EGA, VGA, and Hercules graphics. 


Diversified Computer Systems, Inc. 
3775 Iris Avenue, Suite 1B 
Boulder, Colorado 80301 (303) 447.9251 
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PC Magazine Classified 
Marketplace 


the ultimate target market! 










The brand specifiers who read 
PC Magazine don’: have the time 
to shop around, their only con 
cern is getting what they need as 
quickly as possible. 


They'll DIRECT their 
attention to PC 
Magazine Classified 
Marketplace 


For them PC Magazine Classi 
fied Marketplace’s Direct-Re- 
sponse/Display Ad format 
tepresents a fast, easy and cost 
effective method of product ac- 
quisition. They know it will have 
the products they need and the 
information they want regarding 
price, volume discounts, specifi- 
cations and delivery. 

Ifyou think that your business 
can benefit from the 500,000 
brand specifiers who read PC 
Magazine ... YOU'RE RIGHT! 


So take DIRECT action 
and call (212) 503-5115 









































ewan Oe 
screen scroll back, and many a) > 4 
other features. ag & 4 
EM4010 V7220 and Tektronix dy, Q 
4010/4014 emulator. Features high Sy, 









TO PLACE YOUR AD 
IN PC Magazine 


Classified Marketplace 
Call (212) 503-5115 
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TRAINING 


‘Training is our 
Middle Name’’ 


Learn how to use your IBM-PC with ATI's 
interactive computer-based traning pro- 
grams ATI has been voied best trating 
products by the readers of PC World Maga- 
zine three years ita row Products include 
IBM-PC. Lotus 1-2-3, dBASE UU Plus, 
WordPerfect and over $0 others Prices 
from $49.95, Call today 


Bari 


American Training International 
12638 Beatrice Street 
Los Angeles. CA 90066 
(213) 923-1129 (in Calif) 
(800) 421-4827 
CIRCLE 615 ON READER SERVICE CARD 





TRAVEL 


NEW SOFTWARE 

FOR TRAVEL LOVERS 
Your Computerized Travel Consultant 
Teil it your prete 





Countries. stale 








a worldwide Includes Mi: 
5 diskettes! PC/XT/AT 256% Guarant: 





(Calil ans add 6%» 12 
To order call 1-(400} 237-9111 
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SHOWCASE 
FOR PRODUCTS 


AND SERVICES 
IN THE MS DOS 


UTILITIES 


ScreenWorks™-$99 
Complete screen management. 
Best panel editor and designer, 
design your most complex screen 
in 10 minutes. Supports Microsoft, 
Lattice and Turbo C. Supertast 
screen handlet written in as- 
sembler as BIOS extension. 100 
library routines give full control of 
screen, fields, colors and 
keyboard. No royalties. 265K, all 
monitors, PC types. 


MenuWorks ™-$40 
Using a PC becomes as easy as 


turning it on: Start up all programs 
from a menu. Customize selection 
screen. Just press hot key or Tab 
and Enter to run. Prompts for input 
if needed. Superstick editor to set 
up menu; easy to change. Fast. 
Full screen windows, help, 196K 
color/mono. 








dirWorks™—$40 | 
Enhancement of PC 

Magazine _—_ Editor's 

Choice DOS Shell. one 
Complete disk man- 

agement made simple; copy, 
erase, rename, format, all direc- 
tory commands and TONS more 
(eg. set AT CMOS clock, 
hardcopy of directory, set file date 
and time). Multiple file and direc- 
tory operations. Sort and select by 
time, date, and alpha etc. Edit/ 
execute without going to DOS, 
Full screen, pop-ups, help, cus- 
tomizable, fast, easy, powerful. 


All products come with a 30 day 
money back guarantee. Please 
add $5 shipping and handling 
for 1, and $10 for 2 or more. 
Check/VISA/MC, 


KEEP [T SIMPLE SOFTWARE, INC. 


580 Fifth Avenue 
New York, NY 10036 
800-543-KISS 212-764-KISS 


OF NEW YORK 
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AT's DON’T NEED 360KB DRIVES 


The 1.2MB drive has long been known lo READ bul NOT reliably 
360KB Topas, With OCPYATIPC™ 1.2MB drives CAN reliably WRITE 3601 360KB flop- 
= saving a slot for a second hard diek or backy Lape. “CPYAT2PC" (Not Copy 
tected) offera tha praterable SOFTWARE SOL! LUTION 
* NO software or hardware wnodification 
* A 360K drive ia NOE 
«© “CPYAT2PC" pirere im resides on hard disk 
© Runs on [BM PC/AT and COMPATIBLES i.e. Compaq 


Deskpro 266/386/III, AT&T 6300+, 
HP Vectra. Sporry PC/IT. Tandy 3000 


Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 


ORDER TOLL FREE 1-800-523-6777. 
TELEX EZLINK 62873089 i 
l Dealer Inquiries Invited | 
a MICROBI iE COMPUTERS 
655 SIRE sway e128\e Seni Caries. CA 94070 
CA 415-583-6777 ¢ NY 212-334-1858 
CIRCLE 919 ON READER SERVICE CARD 











Opt-Tech Sort/Merge 3.0 dCOM - Directory Commander 
Extremely fast Sort/Merge program Aun as a Unewvaled directory access, one hand runs pro- 
DOS command or CALL asa subroutine. Unlim- grams & changes directories from keypad Hide 
tted flesizes, most languages, datatypes & fiie- & rename dwectories File handing copy, move, 
types supported inctuding Btrieve and dBASE II delete, print, with smoie, tagged. of entire direc- 
& Ill Advanced leatures include record selec- lones Powerful macro-keys Integrated multt- 
thon, record reformatting & much mare! Call or window, multi-butter text editor Resizable pnnt 
write for mora nto. MS-DOS $149 Zenix $249 spooler with hot-key clear Screen saver, + more 
Opt-Tech Data Processing $49.95 

PO Box 678 DAC Micro Systems 

Zephyr Cove, NV 89448 40941 176th Street East 

(702) 588-3737 Lake Los Angeles, CA 93535 
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REVOLUTIONARY EGA UTILITY 

Tired of fat, fuzzy EGA fonts? Your eyes deserve 
FONTEDIT 100% user defined lonts All EGA 
modes Use WS to print 1968 chr on EPSON 
Compal PRN No programming necessary Re- 
places ROM sel. Great forgames Req DOS 3.x, 
mouse $49 + $3S & H (NC res. add 5% sale 


Mt Airy, NC 27030-0986 
(919) 786-1485 


SPEED UP LOTUS 1-2-31 

Stop wasting time waiting for your worksheets 
torecalculate Use SPRINT; the 12 3. add-m that 
cuts recalc time in half it's amazing Works au- 
fomatically We'll send you a free tral package 
After 10 days return tt at no charge or honor in- 
vowe. Please call today $59 + $3s/h 
BIOLOGIC COMPANY 

11982 Coverstone Hill Carcle, Suita 1622 
Manassas, VA 22110 

(703) 368-2949/Chk-VISA-MC-COD 


LOW COST PROTECTION FOR 

YOUR CATi 

Protect your CRT screen from image burr-in with 
$SI1, the automatic RAM resident screen saver 
CRT blanks after user defined time timit, n- 
stantly restored at the touch of a key Hot-key 
toggles screen on/off DOS 2/3, 1K, MGA to VGA. 
$1995 + $3.s/h, CA add 6 5% Check, MO, or 
PO PAYS FOR ITSELF! MONEY-BACK GUAR. 
ORDER NOW! 

KITT SOFTWARE SOLUTIONS 

2210 Witshre Bivd Suite 713, Dept AOS 

Santa Monica, CA 90403 

(213) 452-9144 


**** 1M Uses CP/M & Apple **** 
“The best”, "strongly recommended”-PC mag 
© Uniform copies files, reads & writes 
directly ta 200 CP/M disk formats on the 
PCXTAT-by Micro Solutions $59 95+$3 S/H. 
‘@ MatchPomnt 1/2 card transfers Apple DOS, SOS, 
CP/M and ProDDS files lo IBM PC.XT.AT- 
$185+-$3 S/H (includes FREE Uniform!) 

Blue Heron 

1108S Second St 

DeKalb, (Hinois 60115 

(815) 758-2355 


STILL RIVER SHELL, RELEASE.2 
Faster more powerful version ol this popular 
OOS shetl. A BEAUTY FOR YDUA BEAST 
* Tagging ° Find files by name and text * Full 
Tree display * Elegant Dos interface * POWER- 
FUL user defined commands and more $39. 
160pp manual tells all MC/VISA 90-Day Maney- 
Back Guarantee. 


Bitl White 

PD Box 57 

Still River, MA 01467 
617-456-3699 


Utilities 


continued on the 
next page 





UTILITIES _ 


VAN A DANE 


The Ulumate, in ¢ controlled menu 

environment for the Novice, Casual 

nee ge serious prof coal: and the 
network manager !! 

Only #0e4g, ggeee 

* Untimited Menus Users. 

* Five levels of access codes. 

* Automatic Screen Saver!!! 

* Borch file processing 

* Full shell support. 

* Run time parameters accepted. 


* And much more. 


BREAK 640K! 

Why buy expensive boards? VRAM™ ores your 
PC/XT/AT oc PS/2 8 megabytes of memory by 
tuming disk space into expanded memory! Use 
extended memory for expanded memory Create 
VERY LARGE worksheets FAST 640K not re- 
quired Use with 1-2-3, Symphony, and olher 
EMS programs $49 + $3s/h 

BIOLOGIC COMPANY 


11982 Coverstone Hill Carcle, Ste 1622 
Manassas, VA. 22110 
(703) 368-2949/Chk-COD 


SIMPLIFY USE OF HARO OISK 
VAX/VMS style commands for DOS on PC/XT/ 
ATs. Contains the most frequently used com- 
mands needed for hard disks Includes Direc- 
tory, Search, Set-Detault, and Type With Doc & 
30 day money-back guarantee Check/MC/Visa 
$36 + $3 S/H, MD res add 5%. 

SOFTWARE PACKAGES 

P.0. Box 243 

Hanover. MD 21076 

(301) 461-4026 

VAX/VMS are trademarks of Digital Equip Corp 


VCACHE GETS YOUR O1SK 
MOVING! 

Hard disk accelerator increases speed of car- 
tndge and fixed disk operabons using memory 
Caching to eliminate repetitive disk access Al- 
focata up to 15 Mb ot extended or expanded 
memory, or 5 Mb of standard memory for cach- 
Ing disk data tncludes diskette and screen ac- 
celerator modules Automatic and transparent 
after installation $49.95 + $3 shpg, CA tax 


619-296-9349 


Ammunition to conquer 
your biggest problems! 


wth V-EMM 
(8 megabytes) 


4 


@ The Virtual pena Memory Menager 
EMS applications wath up 10 
eight rmgebyes of expanded memory 
@'% tums PC/AT extended memory into 
expanded memory 


@ Wt turns hard dik storage into expanded 
memory 

@ ls compatible with most EMS eppications 
including 1-23 Symphony end Reflex 

© Only $8995 30-day money back guarantee 

tm Fort's Software 

(913) $37 2897 
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WORDSTAR USERS!! 


GET THE BEST “UPGRADE!” 


WordStar ts @ great word process- 
ing package Now you can make it 
easier to use. more effective, with 
WordStar/RapidWreiter. It gives 
you 10-15% more speed and effect- 
iveness with WordStar, and up to 
50% fewer errors. Makes WordStar 
a ptaasure to use! Just ptug in 
and go! 
CALL 
Kegs WRITER. 4.999.529-8956 
in Iilinois 
1-800-325-1850 
CIRCLE 612 ON READER SERVICE CARD 


PRO Programmer Tools $99. 

Library subroutines Saves hundreds of hours in 
Programming and debugging No royalties * 
WINDOW LIB * WINDOW LIB w/dENTRY * 
FILES.UIB * BIOS LIB * DOS LIB 

For programs compiled in “BASIC - IBM, MS * 
C-LAT, MS * COBOL-MS, AMF * dBASE-CLIP 
PASCAL-MS, TUR * FORTRAN - MS, RMF 
GLENCO ENGINEERING, INC 

3920 Pidge Ave 

Arington Hts , iL 60004 

#** (312) 392-2492 *** 


LIMSIM 

Expanded Memory Simulator for the 2868386 
machines Use the extended memory you at- 
ready have as Lotus style Expanded Memory PC 
Magazine (March 31, 1987} says “Easy to use 
and well documented.” $65 ($95 with assem- 
bler source) ptus $5 s/h. 30 day money back 
guarantee Visa/MC accepted. 

Larson Computing 

1556 Haltord Ave #142 

Santa Clara, CA 95051 

(408) 737-0627 


UTILITIES 








Hard Disk 
Partitioning 
Software 


Breaks the 


32 MB Barrier... 
EFFORTLESSLY! 


For PC-ATs, XTs, and compatibles. 


Creates muitipie DOS partitions, 


up to 2,048 MB each. 


Supports ST412, RLL, ESDI and 


SCSI controllers. 


$79 


“SpeedStor software makes installation simple and 
Painiess...its user interface ts a joy to work with.” -PC WEEK 


Recommended and used by major disk drive, 
controlier, LAN and PC manufacturers. 


The Industry standard: over 100,000 units sold. 


Now includes SpeedCache caching soft- 
ware and Disk Drive Gepiae FREE 


STORAGE 
DIMENSIONS 
or The Experts in High Capacity PC Storage 


CIRCLE 777 ON READER SERVICE CARD 


THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES 
IN THE MS DOS 
MARKET... 


University 
Los Gatos, CA 95030 


@increases VO throughput. 
@ Reduces delays. 
Works with: compliers, 
word processors and other 
requires frequent disk access. 
Only $49.95 + $5 ship/handiing 
iSA/Mastercard accepted. Call or write: 
P.R.GLASSEL & ASSOC., INC. 
30255 FIR TRAIL, STACY MN 55078 


(612) 462-1337 
CIRCLE 782 ON READER SERVICE CARD 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 
Call (212) 503-5115 
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UTILITIES 


HERCULES CARD OWNERS! 

Run Color Graphics Adaptor business and en- 
tertainment software with CGASim™, including 
Mos! non-DOS programs and programs that di- 
rectly access the color card Graphic modes use 
shading lor color similar to color cards with 
monochrome monitors. $29+ $2 S/H (+6% PA 
tax), Check/MO 

SWIDWA SOFTWARE 

PO Box 10 

North Versailles, PA 15137 

(412) 823-8435 


WORD 
PROCESSING 


PC EDITOR'S CHOICE! 

Writers, lawyers, researchers organize free torm 
lext by subyects—easily'—with SOUARE- 
NOTE™ Make any number ol noles, up to 10 
pages & 100 subjecls each, selec! by subjects, 
browse them on the screen, send Ihem to your 
printer or word processor Import text, too! Many 
handy features Online heip tutorial & lull man~ 
ual Not copy protected $69 + $5 s/h Check/ 
VISA/MC Full-leatured demo $6, crediled to- 
ward purchase 

UnionSquareware 

265 Washington St /PO Box 228 

Somerville, MA 02143 

(617) 623-3023/800-334-0854 Ext 583 


ARABIC/HEBREW/GREEK 

Russian and European languages—all in one 
package Supports right-to-tett text and on- 
‘screen foreign characters with vowel points/ac- 
cents—no hardware modificalions required 
Demo $15 + s/h $4 Dot matrix (Spin/24pin), 
$350 + $5 s/h. LaserJet+" $500 + $5s/h. Req 
512K. graphics 

GAMMA PRODUCTIONS, INC 

710 Wilshire Bivd Ste 609 

Santa Monica, CA 90401 

213/394-6622 MC/VISA 


99 WordPerfect MACROS $19.95 
On-disk for ver. 4.1 or 42. Features include print 
in reverse, auto page break check, find & display 
hidden codes, pnnt address from screen to en- 
velope, auto bookmark. search & mark files, 
lormletters, mailing labels, fast edil comments/ 
footnotes, & MANY MORE All have All+Key op- 
erabonal capability IBM $19.95 

PowerMax 


© 15840 Ventura BI, Suite 845 
© Encino, CA 91436 
© (818) 905-5919 


World's Bilingual Word 

OuangJan 1,3, bilingual word processor tor 
English and of these Armenan, Bengal, Euro/ 
Latin, Greek, Hindi, Khmer, Lao, Russian, Tamil, 
Telugu, Thai, Viet... or create your own lan- 
guage wth font editor $69+S§4 s/h in US and 
Can (+$10 s/h foreign) For IBM compatibles 
with graphics & dot-matnx printer. LaserJet add 
$49 Demo $5 

MegaChomp Company 

3524 Cotlman Avenue 

Phitadelphia, PA 19149-1606, US.A 
215-331-2748/8138 


WORD 
PROCESSING 


COULD YOU 
PRINT THIS PHOTO 


WITH YOUR 
WORD PROCESSOR? 


You can 
NOW 
with SLEd! 


SLEd offers a remarkably simple 
method of creating graphics 
and incorporating them into 
your documents using your 
word processor and & laser 
printer 311995 


Box 6158 
tittle Rock, AR 72216 
© $01-376-2084 
CIRCLE 625 ON READER SERVICE CARD 





MISCELLANEOUS 
ACCESSORIES 


@ 100% Cotton Canvas 


© Static-Free/Breathable 

@ Belge with Grey Trim 

e@ Embroidered Emblem 

For: IBM, PC, PC-AT, Compag, AT&T 
Leading Edge "D,” Epson Equity 

Printers: OKIDATA, EPSON, IBM, NEC. 


Contemporary ComputerWeor 
1320-36th Avenue 
San Francisca, CA 94122 
(800) 826-5764 


Deolers Please Inquire CA. (415) 759-4466 
CIRCLE 627 ON READER SERVICE CARD 





BAR CODING 


LABELING SOFTWARE 


For DOT MATRIX and Laser Printers 

(Epson/IBM/Okidata and LaserJet) 
¢ Labels for bins, shelves, inventory © Any size label 
© Flexible format © Big text readable up to 50 ft. 
© Bar Codes: | 2 of 5, UPC/EAN, MIL-STD, AIAG, Code 39 
¢Color Options ¢ Reversals ® Auto-Incrementing 
File input ¢ Fast ¢ Label above printed with $279 Program 
© Other bar code programs from $49, 


ORTHINGTON 
DATA SOLUTIONS 


& BAR CODE 


Fd NI) DAY 
PC/XT/AT and PS/2 
¢ Attaches as 2nd Keyboard 
®No software changes 

® Rugged Metal Pen 


© Reads | 2 of 5, UPC/EAN, 
Codabar, Code 39, etc. 


RS-232 & PS/2 model... $399 


PC/XT/AT Internal 
or External $385 


30 Day Money Back 
Guarantee! 


417-A ingalls Street, Santa Cruz, California 95060 


408/458-9938 


BAR CODE—LABEL PRINTING 

THE LABEL MAKER™ pnts bar codes, OCR-A 
like and large characters from data entered at 
keyboard or trom disk files. Create and save 
unique pnnting formats and record layouts Per- 
forms record add, change, delete, sort and se- 
lec! on disk files A. LABELMAKER™ prints AIAG 
shipping/parts identification labets required by 
Auto Mitrs Requires IBM PC or work-alike. 

Ty SOFTWARE INC. 

PO Box 2044 

Arington Heights, IL 60006 

(312) 364-1065 
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WHY PAY MORE $7-$95 

Bar Code Printing Software lor PC, XT, AT & 
Comp w/pnnters w/EpsonIBM graphics em- 
ulation. Universal Bar Code Generator $45 (Works 
with almos! any program). Test disk $7 Small 
labels, large labels, Logmars, AAG, dBASE, & 
subt lor Basic, Compilers, WP, Data Mgmt , etc 
$25-$95 Bar Code Readers $195-$395 
GORDON COMPANY 

20210 Laceyland 

Katy, Texas 77449 

713-578-5522 





Mi 
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PERCON® E-2-READER™ 


FAST * ACCURATE * RUGGED 


NO SOFTWARE CHANGES with PC 
MTIAT AT&T 6300/7300 TeteVide 


oF 
°8 


Detatls or Quesnons? Cail us 
(503) 344-1189 
190 W ttn Ave Eugene OR 


A LEADER IN BAR CODE READER RNGINERIING 


BAR CODE & 
MAGNETIC STRIPE 
READERS 
foe the IBM PC & AT 
Singek cdice nmedation 
No eGjetal wand & case 

Also available: 

Bar code printing software 
Magnetic atripe ancodera 
Unils for othar computers & terminals 
GSA approved 
TPS ELECTRONICS 
4047 Transport Street 
Palo Alto, CA 94303 
Telephone: 415-856-6833 
‘Telex: (Graphnet) 371-9097 TPS PLA 
FAX; 415-656-3643 
(CARCLE 707 ON READER SERVICE CARD 





BARCOOE PRINTING SOFTWARE 
PrintBar ll is a unique and powerful memory res- 
ident program that prints code 39, 2 of 5 and 
UPC barcodes on Epson, IBM graphics and 
LaserJet printers Print directly from any pro- 
gram including @BASE Ill, clipper, Lotus, Word- 
star, without copying data to special print files. 
Superb documentation. $295. PC compatible bar 
code readers $395. 


{Printer 0 [fl 


BEAR ROCK SOFTWARE CO. 
6069 Enterprise Drive 
Placerville, CA 95667 

(916) 622-4640 


wine Mik a 
pense a he 





ITS NEW PRODUCTS FROM 
THE BARCODE PRICE LEADER 


Wand inchated 
$529 $319 
Reader emulates ihe 
cades UPC CODABAR 3 of 9 
1AM PCIXT PGYAT and 


$495 $295 


dvatonce of 12 2.4 inches, tor reading curved 
Cae $949 $569) 
BA. 90 Raygun Awtomatic Scanner, piste! beam 
scans across bar code just point and shoot Max 


nd MonterCara 1: 
CIRCLE 780 ON READER SERVICE CARD 





GBASE Ill PLUS In ENGLISH! 

WOW! Solves the dBASE puzzie ina hurry A 
proven winner packed full of programs and a 
Complete explanation of the dBASE commands 
Write your FIRST PROGRAM IN ONE HOUR us- 
tng real world examples A 400 page teaching 
guide used in colleges, government training 
centers, and computer schools across the 
country MC/VISA/COD $19 95 + $2.00 S/H 
ENGLISH | COMPUTER TUTORIALS, INC 

1617 NORTH TROY DEPT M 

CHICAGO, ILLINOIS 60647 

>> [312} 469-1588 << 


COMPUTER BOOK CATALOG 

Books for all computer users-Professional, 
Technical & Reference Books Send $2 00 for thes 
BIG Book Catalog Today and receive $6 00 off 
your first book purchase ... BORLAND- 
OSBORNE RELEASES. Order Now! Advanced 
Turbo C-$22 95, Using Turbo C-$19.95, Using 
Reflex-$21 95, Lising Sprint-$21 95 Add $3 00 
s/h per book VISA/MC. 

MEDIA PUBLICATIONS 

2164 P12 Old Middlefield Way 

Mountain View, CA 94043 

PHONE ORDERS. M-F (PST}BAM-5SPM 

(415) 968-3600 





BUSINESS 
OPPORTUNITIES 


EARN EXTRA $$$$ AT HOME 

Receive needed exposure to earn extra income 
by listing your experience, goals and equip- 
ment Our database provides low cost/nsk ap- 
proach to introduce home programmers and 
companies needing programming help Send 
now for complete into package and application 
Only cost ts a Jow, one-time application fee. 
HOME PROGRAMMERS, INC 

PO Box 243-Nt8 

El Segundo, CA 90245-0243 





CATALOGUES 










PCjr 
Expansion Products 


Possibly the targest selection 
of PCjr products in the 
country. We don’t just set! 
PCjr products, we design them. 

Speed Up Products 
*Preudo DMA Canndges 
*Second Floppy Disk Drives 
#3’ Disk Drives 
*PCjr Optical Mice 
e*Monnor Adapters for PCs 
*Parallel Printer Ports 
Full Size Keyboards 
*Speech Attachments 
*loysticks. Cables, & Adaptors 
Call or write to receive our free 
32-page catalog of PCyr Add-On 
products. For even faster results, 
| circle our reader service number 
PC Enterprises 
“The jrProducts Group"’ 
Box 292, Belmar, NJ 07719 


(201) 280-0025 (800) S22-PCJAR 
__GIRCLE 789 ON READER SERVICE CARD 








LIST YOUR PROOUCTS 

Our categonzed directory is distnbuted to gov- 
ernment agencies business retailers and home 
users All computer products welcome Send 
product mformation and ordering address with 
$35 tor 3months tisting inexpensive and eflec- 
tive exposure Orders verified by retum mail 
EAGLE VENTURES 

PO Box 276 

Gainesvitle, VA 22065 

703-347-0399 


TO PLACE YOUR AD IN 
PC Magazine Classified Marketplace 


Call (212) 503-5115 
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COMPUTER 
INSURANCE 


INSURES Youn 
COMPUTERS 
Full replacement of hardware, media, 
purchased software. As low as $39 
yearly. Covers fire, theft, power surges, 
other accidents. Call for information 
or immediate coverage. 


1-800-848-3469 
SAFEWARE, The Insurance Agency Inc. 
2929 N High Street, P.O. Box 02211 


Columbus, OH 43202 
CIRCLE 889 ON READER SERVICE CARD 





SAFEWARE 

insure your computer Sateware provides futl 
Teplacement of hardware, media, and pur- 
chased software As litte as $39 a year provides 
comprehensive coverage With our blanket 
Coverage, no lists of equipment are needed. 
One phone call does it all. Call Bam to 10pm EST 
(Sat 9 to 5) 

SAFEWARE, THE INSURANCE AGENCY INC 
2929/N High Street, PO. Box 02211 

Columbus, OH 49202 

(614) 262-0559 (OH); (800) 848-3469 (NAT) 


OATA SECURITY INSURANCE 

The “all risk" Personal Computer Policy from DS! 
includes essential coverages not available with 
other policies protection against loss of data 
{even from accidental erasure), loss of custom 
programs, and fraud As low as $35 per year 
Coverage can be bound by telephone, 9 to 4 
Mountain Time 

DATA SECURITY INSURANCE 

4800 Riverbend Road, PO Box 9003 

Boutder, CO 80301 

(303) 442-0900, (800) 822-0901 





COMPUTER 
SERVICES 

*** REPAIR PRICING *** 

© IBM PC/XT system board? ... $49.95 
¢ [BM Adapter Boards® oe $3495 
© Compaq System Boards... CALL 
© Compaq Power Supplies-portable dp $69-$79 


© Print Heads Reburtt (all models). from $59 00 


© All Mayor Brands Serviced . call for List 
© 90 day warranty/*bios not included 
Computer Hardware Services 

115 Sweet St. 

Southlake, TX 76092 


++ © (B17) 491-5445 °° ** 
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DATA 
CONVERSION 





GOTTA PROBLEM? 
GET HELP FROM THE M.0.B. 





DATA 


SERVICES 


Over 1000 formats 
Quick turnaround 
Professional staff 


word processors 
databases 
spreadsheets 
disk to disk 
tape to disk 
optical scanning 


data entry 
kh mailing lists 


Computer Systems Services 


5 east 16th street 
new york, ny. 10003 


(212) 463-7511 


america’s feaders in 
data conversion 


CIRCLE 790 ON READER SERVICE CARD 


OPTICAL SCANNING/DISK/TAPE 

© 33¢ per page type wnitten text scanning to disk 
én WPF, DW3, WDS, ASCII + more 

© Scan Typeset lext-call-low rates 

Disk Conversions trom XEROX, EXXON, MA- 
CINTOSH + 1,000 other formats (bi-directional) 
© Tape conversions (800, 1600, 3200, 6250 BP!) 
Quick turnaround—Qualty Guaranteed 

Ist RUN Computer Services 

59 Acorn Ponds Drive 

North Hills, NY 11576 
212-432-5252/516-627 -1493 





OISK CONVERSION 

We are the oldest and most versatile conversion 
company in the country We'll electronically 
convert disks, tapes, or mag cards to your PC or 
word processor Over 20 bition characters con- 
verted since 1979 Optical scanning available 
We provide the excellence you expect Text ac- 
curacy guaranteed for disk conversions 

TEXT SCIENCES CORPORATION 

5430 San Femando Rd 

Glendale, CA 91203 

(818) 247-0792 


DISK CONVERSION 


TAPE/DISK QO 
CONVERSIONS ©. « 


Conversion services to or trom 
over 800 computer systems 

« Magtapes « Mini Computers 

© Micro Computers « Typesetters 
3 Word Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 
COMPUTER SERVICES, inc. 


(312) 459-6010 
165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
CIRCLE 702 ON READER SERVICE CARD 


TAPE-TO-FLOPPY 
FLOPPY-TO-TAPE 
TAPE DUPLICATION 
FLOPPY-TO-MICROFICHE 
LASER PRINTING 
SLIDE GRAPHICS 


1-800-422-9622 
tn OK: 918 254 40221 


TECHNICAL PROGRAMMING 
SERVICES, INC 

8506 EAST 61ST STREET 

TUNSA, O€ 74133-1301 


CIRCLE 793 ON READER SEAVICE CARD 





CHANGING WORO PROCESSORS? 
Media transfer to or trom 
IBM, XEROX, DEC, WANG, 
LANIER, CPT, CT, MICOM, NBI 
WORDSTAR, WORDPERFECT, MS//WAD, DW3. 
MULTIMATE, SAMNA, MASI, DCA 
te tex FREE TEST CONVERSION tre 
Conversion Specialists 
531 Main St , Suite 835 
El Segundo, CA 92045 
(213) 545-6551 © (213) 322-6319 











DISK CONVERSION DISKETTE COPY 
SERVICE 


100% CERTIFIED 
BULK DISKS 
5/4" DS/DD 59° 
32’ DS/DD 1.19 
5%" DS/HD 1.59 


Price based on quantity of 300 
includes sleeves, labeis and tabs. 


800-222-0490 


In NJ 201-462-7628 


@ 24 Hour Shipment @ 


MEGASoft 


PO Box 710. Freehold, NJ 07728 


Full service duplication tacit 
CIRCLE 617 ON READER SERVICE CAaD 
TAPE TO DISK CONVERSION 
Unbeatable Prces-As-Low-As $20/MB 
© 24 Hour Tumaround 
@ Highest Quality - ALL Work Guaranteed 
© Professional, Technical Stafl 
@ Statistical Anatysis 
© Sorting, Programming 
© 15 YEARS EXPERIENCE 
PRECISION CONVERSIONS 


Error-free Delivery 
@ Our guarantee @ 


& Quality Software Duphcation 
& 48-hour Tumaround 
Package Assembly 

& Orders Processing 





15 Harbor Circle 

rey et — je Det cere and Design 
Ro | SoftCopy, Inc. 

DISKETTECOPY | cat 1-800-222-9408 

SERVICE CIRCLE 795 ON READER SERVICE CARD 
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Z We're the Leader in Software Duplication Z 


wensccccesesehlhh Mb MM brrsrtssesssssastssessassascasassananhy 


Fortune 500 companies and software publishers 
choose Echo Data for 24 Hour tum-around, high 
quality, and competitive prices! AIl IBM formats are 
supported. Custom labels, sleeves, full packaging. 
We have the best state-of-the-art copy protection 
in the nation! Why even think about anyone else? 

(=, Echo Data Services, Inc. 
Lionville, PA 19353 
800-533-4188 or 
215-363-2400 In PA 
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MAILING LISTS NETWORKING 
FREE CATALOG ARC-NET BOARO 
Sertecmcse stat | aay Mee: 


mail order dealers, educational, Unix, Pascal, 
Cobol, Lotus, dBase, modem, investor, publi- 
cations, clubs Call/Write for free catalog Note 
We do not sell hardware or sottware 
TARGETED MARKETING INC. - Irv Brechner 
Box 5125 - P 

Ridgewood, NJ 07451 

800-323-6287 

In Nid, 201-445-7196 





NETWORKING 


QUR PC ARC-NET BOARO IS COMPATIBLE 
WITH STANDARD MICRO SYSTEM CORP. 
PC-100 ANO PC-200 ARC-NET BOARD 
RUNS GREAT WITH NOVELL VIA NET. Vi- 
NES 286 V 2 10 INTERNAL TERMINATION 
CAN BE USEO IF PREFERED USES ALL 


STANDARD INTERRUPT AND WORKS FINE 
WITH EGA CALL FOR FURTHER INFORMA- 
TION AND BROCHURES 

> mR OR 


CHIP DATA CORP. 
2400 VALENTINE AVE #2C. BRONX, NY 10458 
(212) 365-6067 
CIRCLE 757 ON READER SERVICE CARD 





386 MULTIUSER SPECIALISTS 


PC-MOS uses 386 power to turn Inexpensive 
CRT terminels Into e true multiuser system. 
Run sxisting OOS softwers © Shere disks and printers 
WYSE 386 trom $2995 
and Televideo 386 DTi 386 from $2795 


Completely contigured systems © Up to 25 users 373 


= DataTru 


Westwood Ave, 
Long Branch, NJ 
07740 


CIRCLE 578 ON REAOER SERVICE CARD 





SUPPLIES 


SSHLL US YOUR EMPTY 
TOMER CARTRIDGES $10 


CIRCLE 001 ON READER SEAVICE CARD 





LASER CARTRIDGE 
RECHARGE 


Cut your cost in half with recharged 
Laser printer cartridges. 
Exclusive toner with blackest pnnt 
and top quality. 
Cartridges last 20% longer 
Money back guarantee 
27 different Laser Panter 
engines to recharge 
Send empty cartndge with $40 + $3 s/h. 
Monthly discounts. Toner available. 
LASER SYSTEMS’ 

TONER TECHNOLOGIES 
23 NO. MAIN / P.O. BOX 407 
KAYSVILLE, UY. 64037 


canoe sed ow READER SERVICE CARD 


“at MARKETPLACE 


the ultimate target market! 


The brand specifiers whe read PC Magatine dunt hase the time tn shop atuund thert wah con 


‘cern is getting what they Reed a3 quichiy 4s pouible 


They'll DIRECT their atteotica to 
PC Magazine Classified Marketplace 


ot them PC Magazine Classified Marketplaces Ditect Hrapunan Dinplas Ad format represents @ fant 
eney bid Coat effective teettnd of protect acqunitien They how 1 will have the produt ts they need and. 
the waformation they want regarding price vitume discounts specsficalpans and detnery 

Wyou thuak that yout hasiness can benefit from the S00 GUD brand xpeiifiers abs rrad PC Magar 


YOU'RE RIGHT" 


Se take DIRECT action and call (212) 603-5115 
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SOFTWARE PACKAGING 
To Meet Your Needs 





~ CIRCLE 6&4 DN READER SEAVICE CARD 

Glenco Development Systems offers several choices to help you 
with your software packaging. Our product line includes cloth 
and vinyi binders/portfotlos for your users manual and program 
diskette The binders can be screened with your company logo to 
add that extra personal touch The final product ts an organized, 
eye-catching presentation that your efforts deserve 


In addition to packaging, Glenco Development Systems offers a 
wide variety of services, including fintshed product assembly, to 
help get your software products to market. Typesetting of manuals 
can be as easy as sending an ASCII file Duplication and label 
affoang as well as product assembly/shrink wrap are readily avail- 
able Please consult us with your specific needs 


re 3920 Ridge Avenue 
= Arlington Hts., IL 60004 
7 = amma (312) 392-2492 








Long Life Laser Cartridge Recharge 


LASTS 30-50% LONGER! 
FACTORY LIKE METHOD-NO HOLES CUT! 
For Appie, H.P. & 25 more using Canon EP Engines. 
100% Money Back Guarantee in writing! 
SEND $38.50 + $3 00s" Texas Toner Cartridge Co. 
With Each Certrdge To 9794 Forest Ln,#262, Dalles, Texee 75243 
(214) 475-5006 
CIRCLE 800 ON READER SERVICS CARD 





Leser Toner Comiease ane 
Factory new toner cartndges for seret™, 
TO PLACE YOUR Apple LaserWiter™ QMS, Canon, and Corona 
laser printers. Guaranteed! 
AD IN Black. .. . $8995 
Blue. .. $14995 
i Visa, MC, COD, and PO's accepted 
PC Magazine le eee 
: 1685 Knollwood Dr Sute 
Classified Mobi. Al 36609 
1-205-661-1855 
Marketplace ve ee ewe 1°800-553-0270. 


Call (212) 503-5115 
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ADD-IN BOARDS 

445 Inboard 386/PC 

AFTER HOURS 

9 Chuck Yeager's Ad- 

vanced Fight 
Trainer 
F-15 Stnke Eagle 
Holiday Clip Art 


Jet 

Marbie Madness, 
Microsoft Flight 
Simulator 


Porttoho 


Intel Corp 


Electronic Arts 


Microprose 
Microgratx 
Sublogic Corp 
Electronic Arts 
Microsoft Corp 


Microgratx 
A the Night Before Simon and Schuster 


Pecos 
Gammacomm PS2 
Smartcom tlt 


COMPUTERS 
691 ARC 3861 


ter Dynam- 
cro System 


GammaLink 


Microcomputer 
Proce Inc. ee 


SS 


S8 & 


Amencan Research Corp 134 


AST Research fnc. 


CAE/SAR 
Computer 
Dynamics Inc 


ms Inc 


GADCase model 1530 Gnd Systems Corp 


Micro 1.386 PC 
NCR PC916 
Qsicom 386 


685 PC Designs GV-386 
TeleVideo Tele/386 


Micro 1 

NCR Comp 

Osicom 

Technologies Inc. 

PC ns tne. 
Gainer! 

Systems Inc 

Toshiba Amenca inc 
Wang Laboralones fnc. 


Excelan Inc 


“3om Corp 


Hewlett-Packard Co. 


Pure Data Ltd 
Network General Cot 


DATABASE MANAGEMENT 


442 dBUG III 
inside Track If 
EXPERT SYSTEMS 


1 Personal Consuttant 
101 


GRAPHICS 


ATIEGA Wonder 
Genoa SuperEGA 
Genoa SuperEGA 
HiRes 

NSI Smart EGA Pius 
Paradise AutoSwitch 


EGA 480 
PCG Photon MEGA 
Personal System2 


Oisplay Adapter 
Photon Maxer 


HJS Research Inc 
\-Track Corp. 


Texas fnstruments 


ATT res 
Grosiynane Comp 
Genoa Systems Corp. 


NSI Logic Inc. 


Paradise Systems Inc. 
Personal Computer 
Graphics Corp. 


(BM Corp 


Personal Computer 
Graphics Com 


140 
144 


52 
149 
162 
167 


170 
174 


176 


252 
274 


53 
271 
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SERVICE 
NUMBER PRODUCT COMPANY pi PAGE 
12 GOP VIVAG40 Msync QDP Computer Systems 222 Hitachi Amenca Ltd 298 
Inc Houston Instrument — Houston Instrument 300 

224 OMP-61 

Mutoh Amenca Inc 04 
310 
H2 


611 QuadEGA ProSync 26 Mutoh IP-500A, 


610 Sigma Designs Sigma Designs Inc. 
Ooct928 


EGA 480 
STB ms EGA STB Systems Inc. 230 Westem Graphtec 
Mutt Res P9111 


Tatung Co of 


Quadram Corp 


Optical Computer tnc 
Western Graphtec Inc. 


Tatung Omnicard 


Tecmar EGA 
Master 480 
Tecmar EGA Master 
800 
Thomson EGA Ultra 
verse 

'seng Labs Eva/480 


‘Amenca Inc, 
Tecmar tne. 


Tecmar Inc 

Thomson tnformation 
Systems Corp. 

Tseng Laboratones Inc. 


Vion: VEGA Deluxe _Video-7 Inc 


HARDWARE 

452 EC-9 IBM PS:2 
Keyboard Mouse 
Extension 

452 EC-10 IBM PS-2 
Monitor Extension 
Cable 


Curts Manufacturing 
Company Inc 


Curts Manufacturing 
Inc + 


INTEGRATED SOFTWARE 


$3 


83 


TelePro PC 
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COMING UP 


BEST AND WORST OF 1987 Twenty 
editors and authors merge personal insight 
with product evaluation in this retrospec- 
tive of the best (and some of the worst) of 
1987. Over 60 products get the nod, in- 
cluding a nifty spreadsheet lionized by 
contributing editor Jim Seymour, execu- 
tive editor Paul Somerson's favorite lap- 
top, a scholar’s word processor for the rest 
of us, and more. Then executive editor Bill 
Howard puts the year in perspective with 
his favorite computer-industry bombs and 
bloopers. 


AWARDS FOR TECHNICAL EXCEL- 
LENCE Technical innovation in the ser- 
vice of increased corporate and personal 
productivity is the great engine that drives 
the computer industry. In its Fourth Annu- 
al Awards for Technical Excellence pre- 
sentation, PC Magazine honors the engi- 
neers, designers, and products that 
powered that engine through 1987. 


COMMUNICATIONS Getting data 
from here to there is the job of every com- 
munications and data transfer pack- 
age—but some do it better than others. 
Author Bruce Brown tests the data transfer 
capabilities of Lap-Link, The Brooklyn 
Bridge, and seven of their competitors, 
while contributing editor M. David Stone 
puts five top communications packages 
through their paces: Crosstalk Mk.4, 
HyperAccess, PC-Talk4, ProComm, and 
Smartcom Ill. 


COMPUTERS Tandy has filled out its 
1000 series of PCs with the $699 8088- 
based 1000 HX and the $1,199 286-based 
1000 TX. Contributing editor Richard 
Aarons gets under the hood of the new of- 
ferings with thorough benchmark testing 
and features analysis to report on the true 
price/performance rating of each machine. 


CONNECTIVITY Fiber-optic cabling 
is the most secure and reliable lifeline for 
LANs. Contributing editor Frank J. 
Derfler, Jr., tests and evaluates four sys- 
tems that currently make use of fiber optics 
either in whole or in part: ARCnet, Code- 
net, ProNET-10 p320x, and 10-NET. [ii 
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ACCOUNTING SOFTWARE 
You’Lt NEVER OUTGROW. 


“Managers of growing 
businesses...can be 
confident that their 
companies will not 
outgrow the software.” 
—PC MAGAZINE 
September 15, 1987 
Editor’s Choice. High praise from a 
highly respected source. If you're looking 
for accounting software, you'll want to 
know more about the newly released 
Version 3.0 that experts agree is second 
to none. 
13 Integrated Modules 


Accounting General Ledger— 
Accounts Receivable— Accounts Pay- 
able—Payroll—Assets/Depreciation 


Distribution Inventory Management 
—Customer Order Processing—Pur- 
chase Order and Receiving 
Manufacturing Bill of Material Pro- 
cessor—Material Requirements Plan- 
ning*—Master Scheduling*—Job 
Costing* 
Plus there's a Report Writer that allows 
customized reporting and can easily 
transport data files to popular spread 
sheet, word processing, and data base 
programs. 
Proven Network Compatibility. 
Macola Software reflects five years of 
experience with Local Area Network 
(LAN) applications and five generations 
of enhancements. 
No other micro software can say the 
same. 


*Under development. to be released. 
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Speed and Data Integrity. Macola 1-800-468-0834 

Software is written in Micro Focus In Ohio, 1-800-468-0833 

COBOL for maximum speed and data 


integrity (source code available). For 
your information, IBM has licensed Micro 
Focus COBOL as their SAA standard for 
the new PS/2 and 0S/2. 


Running is Believing. Your choice of 
Macola Software is the only measure that 
counts. For detailed information, “live” 
demonstration modules, or for an autho- 
rized reseller in your area, call today: 
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pM /s/cJo/t/s 


SHPOBE TOW GA ORE 


PO. Box 485 
Marion, OH 43302 
(614) 382-5999 


Powerful accounting for 
successful companies. 


IBM. PS/2, OS/2 are registered trademarks of IBM Macola is a registered rademark of Macola, Inc Micro Focus is a registered trademark of Micro Focus Corp. 
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"Twas the Night 
Before Christmas 
And a Warm EGA Glow 
Filledthe Room ... 


BY JONATHAN MATZKIN 


Santa Claus has been a pretty 
consistent guy over the years. 
His image—red suit, white 
beard, prosperous figure—has 
been durable and reassuring. 
But that unchanging exterior 
hasn’t kept Santa from adapting 
to the latest media develop- 
ments, 

His movie career peaked 
with a boffo performance in 
Mirocle on 34th Street, and he 
made the jump to television 
with a hero’s role in ‘‘Rudolph 
the Red-Nosed Reindeer."" 

Old Saint Nick must have a 
sharp agent, because once again 
the jolly one has found his way 
into a new technology—a PC 
graphics display. 

‘Twos the Night Before 
Christmas is a novelty disk that 
dramatizes Clement Clarke 
Moore’s classic holiday poem 
in full-color animation and 
sound. The $8.95 entertainment 
tells the traditional story of the 
cozy home that Santa visits via 
the chimney on Christmas Eve. 

The disk was prepared by 
MicroStar Graphics, publishers 
of PC Life, a slick, disk-based 
magazine (see PC Magazine, 
After Hours, Volume 6 Number 
20). "Twos the Night Before 
Christmas has the same graphic 
look and feel as the magazine, 
because, like PC-Life, it was 
generated with Show Portner 
F/X, a presentation graphics and 
animation package from Bright- 
bill-Roberts (see PC Mogozine, 
Volume 6 Number 5). 

The animation is not Satur- 
day-morning-cartoon quality, 
but it’s very attractive and effec- 
tively dramatizes the poem. The 
text of the poem scrolls by be- 
neath the moving images. Users 





“Twas the Night Before Christmas ts one of the best bargains around, if you're 


looking for attractive graphics. 


can start and stop the story at 
will, using the cursor Up and 
Down keys. 

Appropriate Christmas mu- 
sic accompanies the narrative, 
but as heard through the PC's 
tinny speakers, this otherwise 
inspirational music is grating. 
Mercifully, you can toggle the 
music on and off, which should 
make for less-frazzled adult 
nerves in homes where kids play 
the disk over and over. 

In addition to the story, there 
are several interactive features 
that make this disk a good value 
for its modest cost. 

Youngsters can write a letter 
to Santa using the disk’s built-in 
text editor, and the missive can 
be printed out with Santa's 
North Pole address automatical- 
ly included. 

The disk has a Christmas 
puzzle game and will also gen- 
erate a simple greeting card. 
The **’Twas the Night Before 
Christmas” story can be freely 
copied and distributed to other 
PC-equipped holiday revelers. 

‘Twos the Night Before 
Christmas would make a great 
gift for any child big enough to 
reach the keyboard. 

List Price: ‘Twas the Night Before 
Christmas, $8.95. Requires: 256K 
RAM, one disk drive, graphics 
adapter. Simon and Schuster, One 
Gulf+ Westem Plaza, New York, 
NY 10023; (800) 624-0023, (800) 
624-0024 (in N.J.) 
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HOBBIES 


Holiday Art Without 
Scissors and Glue 


BY GUS VENDITTO 


The Microsoft Windows envi- 
ronment may not come immedi- 
ately to mind when the family 
starts to plan traditional party 
decorations and greeting cards. 

But, why not? Holiday Clip 
Art, part of Micrografx's series 
of Windows-compatible art li- 
braries, has drawings of Christ- 
mas tree ornaments, Santa 
Clauses, Bethlehem scenes, 
even New Year’s Eve reveling 
on disk, ready for importing 
into Windows Point, Windows 





Drow, or PogeMaker. They're 
as good as anything you'll find 
on traditional greeting cards. To 
be honest, most of the images 
are what we used to call 
“square’’ (as in ‘‘L-7"?}—but 
it’s the holidays. You don't 
want your kids sending Christ- 
mas cards that look like the cov- 
er of the latest Twisted Sister al- 
bum. You want traditional 
values, tastefully rendered. 

The $49.95 Holidoy Clip Art 
library comes with over 100 
drawings that cover all the sea- 
sons, from April Fool's Day to 
Thanksgiving. 

You can buy it individually, 
if you've got a Windows-com- 
patible paint program, but if all 
you want to do is use the images 
in PageMaker, you'll need 
Portfolio, which gives you a 
viewer that can break up the li- 
braries into individual .PIC 
files. Portfolio comes with a 
General Clip Art library; make 
sure you request the Holiday li- 
brary when you order, since it’s 
merely one of many libraries 
Micrografx offers as a free se- 
lection when you purchase 
Portfolio. 

List Price: Portfolio, $99.95, 
including General Clip Art and 
Holidoy Clip Art, Holiday Clip Art, 
$49.95. Requires: Microsoft 
Windows. Not copy protecied. 
Micrografx Inc., 1820 N. 
Greenville Ave., Richardson, TX 
7508 t; (800) 272-3729. 
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Transferring 
Sania directly 
into a holiday 
document tsa 
fot easier than 
drawing his 
image with a 
mouse, espe- 
tally for kids. 
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Now create superb sounding 
music on your IBM PC. 
Ad Lib™ makes it easy. 


Just when you thought you'd 
heard it ell, elong comes 
Ad Lib. 

And with it comes rich, 
room-filling music like 
you've never heard from a 
PC before. With rumbling 
bass, crystal clear highs, up- 
front mid-range. All of it composed 
and performed on the first complete PC 
music system for people like you — lon 
on desire, e little short on experience. 

The heart of the system js the 
Ad Lib Music Synthesizer Card:” 

An electronic sound! synthe- 

sizer based on the seme digital 
technology found in professionel 
keyboards end the finest music computers. 

Just plug it into your PC and get clean, 
powertul music through high fidelity head- 
phones, bookshelf speekers, even your i. 
home stereo. it'll handle up to eleven differ- — 
ent instrument sounds playing at once,so. 
it's perfect for anything from a solo to e — 
symphony. - ; * 

There's also Ad Lib Visual Composer; , Ay 
ebout the most instinctive composition | 4 ; 
software ever devised. Simply drew 
lines to indicate notes, using the on- - 
screen piano keyboard as a guide. oy 
Chenge instruments, tempo|end 4 
volume with a couple of keystrokes. r t 
Cut, copy and paste portions of your a] 
music in e snap. ~~ 

Included with the program is Composition ve 
Projects *#1, a step-by-step guide to 7 
creating all kinds of music, including cleasi- ; 
cel, jazz, bossa nova, ragtime, and more. * 
Just the thing for an ever-expanding : 
repertoire. => 

Visual Composer is worth $89.95 if | 
purchesed separately, but it's yours 4 
free when you buy the system. i y 


Then play beck all of your crea- i 
tions, es well as several pre- a 
programmed selections, on + 
the Juke Box™ playback soft- 4 


ware, also included with your system. _ 
Look for the Ad Lib Personal Computer 

Music System™ at selected computer and 

music stores, or order direct from Ad Lib 

with your check, Visa or MasterCard. 


The Ad Lib Persone! Computer Music 
System. At last, you have what it takes to 
make great-sounding music. 


The Ad Lib Personal Computer Music 
System. Includes the Ad Lib Music Synthe- 
sizer Cerd, Juke Box playback softwere, free 
Visuel Composer software with 50 pre-set 
instrument sounds and Composition 


PROJECTS HEY onc cress eb elects $245.00 
Enhance your system further with this 
additional Ad Lib software: 


Music Championship '"#1— Basic Con- 
cepts. Leem to identify basic musical con- 
cepts, including tempo, mode, rhythm and 
key. Perfect for all ages. The first in a series 
of music training programs Conttining syn- 
thesized 
music with 
exciting 
Computer 
game com- 
petition. ... 4 
AX he) 


Instrument 
Maker™ 
) software. 

i Lets you 
create and 
save new 
instrument 
sounds for use with Visuel Composer. Alter - 

23 sound cheractenistics like attack, sustain 
\ and decay. Modeled after professionel 


music synthesizer software |... . $49.95 
Look for more Ad Lib music software 
titles coming scon. 


Requires IBM PC, XT, AT or competible, 256K 
RAM, CGA, EGA, or MGA. 


For the name of your near- 
est dealer end a free 
demonstration recording, 
or to plece an order, call 
us toll free today from 
either the US or Canada. 


Ad Lib Inc. 
50 Staniford Street 
Suite 800 
Bostony MA 02114 


1-800-463-2686 
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Flight Simulators 


(continued) 


instance, which you feel has to 
be hauled into the air and made 
toclimb through willpower, and 
jump into the F-18, which can 
be pointed straight at the moon 
until the atmosphere thins and 
she begins to feel like the Spad. 

Navigation aids are limited 
to a satellite view and a radio, 
both of which give readouts on 
the distance and direction to the 
ptimary airfield. 

From a menu you can elect 
fo receive instruction from the 
great Chuck Yeager himself. At 
first, in awe, you will simply 
observe while he does all the 
work. Then you take control, 
following instructions that ap- 
pear at the bottom of the screen 
and on the Heads-up display. 

General Yeager is not the 
most observant of instructors. If 
he says "'advance throttle to 
100%"° and you fail todo so, he 
just continues with the next in- 
struction. You can sit silently in 
the hangar while he chatters 
away, twitching his stick to cor- 
rect imaginary wobbles and lin- 
ing up nonexistent horizons. 
But he's quick to spot a crash— 
which will summon his familiar 
face, together with an appropri- 
ately pithy comment like, 
**Nice auger-job. How about 
going back to ground school?” 
That feature can become a little 
grating if you've just failed, for 
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the fifth time, to land one of the 
experimental planes that has the 
gliding characteristics of a 
brick. Through clenched teeth 
you suggest that he cut out the 
smart remarks and tell you what 
you're doing wrong. Then you 
remember who you're talking to 
and add, *‘sir.”’ 


Jet 

With the arrival of Advanced 
Flight Trainer, Jet comes peril- 
ously close to being relegated to 
“*game”’ status. Although it can 
share the scenery disks of Flight 
Simulator, it has no navigating 
Capability and you'll quickly 
become lost in the air. 

You're offered a choice of 
two jet aircraft to fly: a carrier- 
based F-18 or a land-based F- 
16. In either you can dogfight 
with enemy aircraft or strike en- 
emy targets. A number of fea- 
tures justify classifying Jer as a 
simulator. Between missions 
you must return to base to refuel 
and rearm. When you fly the F- 
18, your base is the postage- 
stamp-sized deck of an aircraft 
castier, and considerable skill is 
required to land. You have the 
option of observing your air- 
craft from the carrier, making it 
possible to eject yourself from 
your own F-[8. 

The demo mode is entertain- 
ing but bears little resemblance 
to the manner in which you will 
actually conduct a dogfight. If 
you are aggressive in anything 


Enemy planes fly quickly past your screen in Jel, you can choose to command a 
land-based F-18 or an aircraft carrier—based F-16. 
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F-15 Stnke Eagle's level of difficulty ts raised as your skill grows: u's closer ta 





being a fighter-ptlot game than a flight simulator. 


but practice mode, you'll spend 
a lot of time dangling under a 
parachute while your plane spi- 
rals down after a hit from a heat- 
secking missile. Far worse, Jet 
seems to suffer from the same 
washed-out colors as its stable- 
mate, Flight Simulator. 


F-15 Strike Eagle 

F-15 Strike Eagle does not 
pretend to provide the sensation 
of flying, to teach navigation, or 
to take you on a sightseeing 
tour. It follows the classic game 
format of progressively more 
difficult scenarios. 

Once you’ve learned which 
keys do what, you plunge into 
battle. Early frustration gives 
way to occasional satisfaction 
as your skill level rises. The 
documentation describes the F- 
15 Strike Eagle cockpit as a 
**complex and stressful work- 
ing environment,”’ and that is 
an understatement. 

The stress is height- 
encd—deliberately, I sus- 
pect—by the fact that the air- 
craft, its armaments, and its 
defenses do not respond to ev- 
ery keystroke. Getting to the 
primary target seems a lot easier 
than fighting your way out. 
Stubbornness keeps you coming 
back for more. You can get 
hooked on this one. 


The New Hierarchy 


Advanced Flight Trainer is a 
new addition, I'm sure it will 
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join Flight Simulator in provid- 
ing occasional therapeutic relief 
at the end of along day. When | 
have aggressions to work off, 
Jet or F-15 will do the trick. 
List Price: Microsoft Flight 
Simulator, $49.95. Requires: 64K 
RAM. DOS 2.0 or later. Copy 
protected. Microsoft Corp., 16011 
NE 36th Way, Redmond, WA 
98073; (206) 882-8088. 


CIRCLE 648 ON READER SERVICE CARD 


List Price: Chuck Yeager's 
Advanced Flight Trainer, $39.95. 
Requires: 256K, graphics adapter; 
DOS 2.0 or later. Copy protected. 
Electronic Arts, 1820 Gateway Dr., 
San Mateo, CA 94404; (415) 571- 
WT. 


CIRCLE 649 ON READER SERVICE CARD 


List Price: Jet, $49.95; Scenery 
Disks, $19.95 to $24.95 each, 
complete set, $99.95; Star Scenery 
Disks, $24.95 each. Requires: 59K 
RAM, DOS 2.0 or later. Copy 
prolected. Sublogic Corp. 713 
Edgebrook Dr., Champaign, IL 
61820; (217) 359-8482. 


CIRCLE 647 ON READER SERVICE CARD 


List Price: F-15 Sirike Eagle, 
$34.95. Requires: 128K, RAM, 
CGA, DOS 2.0 or later. Copy 
protected. Microprose, 120 


| Lakefront Dr., Hunt Valley, MD 
Although Chuck Yeager’s | 


21030; (30t) 771-151. 


CIRCLE 648 ON READER SERVICE CARD 








Fun For The Entire Family | 
- SOLITAIREROYALE sy — =| 


Salitaire daesn't necessarily mean you play 
alane. Eight kinds of solitaire are pre- 
sented in a unique and entertaining for- 
mart ta be played individually or campeti- 
tively. Chaase from 10 beautiful card 
decks. Far the children, three additional 
games are inciuded. It's a “must see” 
jeorette on Sy 20k asf? r product and one you'll play far years! 
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‘SOKO-BAN 


This maze strategy game will capture your 
interest the first time you play. Your chal- 
lenge is ta salve 50 levels of increasingly 
difficult mazes, then create an infinite 
number af mazes yourself with the option 
to save 49 af them at a time. Number of 
moves and pushes plus time elapsed are 
important factors in scoring. Improve upon 
your scores each time you play. 


LUNAR EXPLORER | 


Yau are in cantrol of a lunar landing vehi- 
cle. While exploring the moon and investi- 
gating all its rills and craters, take time to 
marvel at “out the windaw” views of con- 
steiiations, the Earth rising over the lunar 
horizon and the Apollo 11 landing site. 
Eight exercises are available to leam pil- 
ating maneuvers. Scares measure accu- 
racy af navigatian and efficiency af fuel 
consumption. 


WILDERNESS 


Spice up your life with adventure; your 
plane has crashed in a desolate area high 
in the Sierra Nevada. Relying on your 

wits, a few supplies, and any natural re- 
sources available, attempt to find your 
way ta the ranger statian. The compre- 
hensive survival guide included could save 
your life in this camputer adventure and 
cauid provide useful tips for your real-life 
adventures! 





2061 Challenger Drive, Alameda, CA 94501 (415) 522-3584 


CIRCLE 522 ON READER SERVICE CARD 



























Simulating the 

Joys of Flight: 

Four Ways to Feel 
Like You're In the Air 


BY GEOFF DAW 


About 4 years ago | stuffed my 
Commodore 64 into a shopping 
bag and took it on the rush-hour 
subway to my office. [hooked it 
up to the corporate TV in the 
boardroom and tried to con- 
vince skeptics thatevena **toy"* 
version of a personal computer 
could run rings round us in parts 
of our jobs. They dutifully 
oohed when a spreadsheet recal- 
culated a financial plan and 
aahed when a database manager 
sorted records and prepared a 
report. | like to believe that that 
demonstration advanced by 
weeks the day our first PC was 
installed. 

Of course, what advanced it 
by months was my demonstra- 
tion of Microsoft Flight Simula- 
tor. The realism and complexity 
of the simulator caught the 
imagination of my coworkers. 

The Commodore and the 
tight little spreadsheet program 
and database manager have long 
since been replaced by an AT, 







































lators, but tts feeling of controt is iia cite 


AFTER Hours 


1-2-3, and dBASE. | still miss 
the linked spreadsheets and the 
result fields in the database on 
the Commodore, but most of 
all, I miss the brilliant colors 
and realistic propellor sounds in 
Flight Simulator. 

Other programs featuring 
simulated flight have appeared, 
earning the right to be compared 
with the original. They include 
Jet, F-15 Strike Eagle, and the 
newest, Chuck Yeager's Ad- 
vanced Flight Simulator. 


Microsoft Flight 
Simulator 

Microsoft Flight Simulator 
presents a display whose lower 
half is crammed with dials and 
instruments. Your Cessna is on 
Chicago’s Meigs Field, fueled 
and ready to go. You can see the 
runway stretching invitingly 
ahead and, beyond, the clear 
blue sky. Acknowledging the 
impatience of most of us, Mi- 
crosoft gives instructions early 
in the manual for a quick test 
flight. So within minutes you 
can be banking, diving, and 
soaring. The fact that you're in-, 
structed to end your first flight 
by plunging into the ground 
should tell you that subtleties 
are not learned easily. 

Leaming, with the help of 
the comprehensive instructions, 
is a step-by-step affair, with 
each level of expertise bringing 
its own satisfaction. Once you 
are airbome, things happen at a 


Finteresting ofthe fight sma 





When you fly Chuck Yeuger's Advanced Flight Simulator, you're more Itkely to 


enjoy maneuvering the plane, rather than covering countryside. 


fairly leisurely pace so there is 
usually time to refer to the man- 
ual during a maneuver. A major 
milestone is the ability to land in 
one piece most of the time. 
When you begin to insist on 


touching down at an airport, al- | 


beit across the runway or in the 
baggage claim area, you know 
you are getting good. 

Soon the romance of cross- 
country flight beckons, and 
you'll need to learn what those 
two navigation radios are all 
about and how they fit in with 
the charts provided in the back 
of the manual. It is a soulless pi- 
lot who will not smile with satis- 
faction after a 3-hour flight as 
the runway of his destination 
rises gently to meet him. The 
smile will be wiped off seconds 
later by a crunch, accompanied 
by the smug on-screen recom- 
mendation to ‘*lower your gear 
next time.”” 

When flights in perfect con- 
ditions begin to lose their chal- 
lenge, you can spice them up by 
changing the season and time of 
day—or night—or you can 
place cloud layers right down to 
the deck, so that you truly need 
the Instrument Landing System 
(ILS) available at some airports. 
If you really want to confuse 
your navigating, set strong 
winds in different directions at 
different heights, and add a dash 
of turbulence here and there if 
your stomach can stand it. 

The program disk provides 
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you with four areas in which to | 
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fly: the *"home base’’ Chicago 
area, New York/Boston, Seat- 
tle, and Los Angeles. With 
about a hundred airports to visit, 
you can build your flying hours 
with plenty of varicty. When | 
you want to see the rest of the | 
country, you can buy any of 12 | 
separate "Scenery Disks*’ (sold 
by SubLogic Corp.). 

After hundreds of hours in 
the air, | still enjoy flying and 
navigating Flight Simulator’s 
empty skies. I still miss those 
pure colors, though. t cannot 
tun it with an EGA—I get a kind 
of blue wash with no details at 
all. Full enjoyment of this pro- 
gram requires a considerable in- 
vestment of time. But it’s time 
well spent. 


Chuck Yeager’s Advanced 
Flight Trainer 

The newness of this software 
is immediately apparent from its 
crisp graphics and clear pop-up 
and pull-down menus. Sensi- 
bly, its main controls are the 
same as Flight Simulator’s so 
you can be in the air in mo- 
ments. 

In this simulator the empha- 
sis is on planes and flying rather 
than navigating and sightsee- 
ing. Fourteen different planes 
are available for sampling, from 
World War I biplanes like the 
Camel to the World War II P51 
Mustang to the World War III 
SR-71. Each plane has a distinct 
personality, and it’s fun to 
climb out of a Spad biplane, for 





WEVE PUT 
250000 PEOPLE 
INTO ANALYSIS. 


Money. 
As a source of emotional 

So it's nice to know that when it 
comes to dealing with money, 
nothing competes with Dollars and 
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Take some of the trauma out of tax 
time by planning ahead. 


For four years now, Dollars and 
Sense has been the world's best- 
selling way to come to grips with 

At home. At the office. Or both. 

And now, our new version 3.1 
for IBM personal computers and 
compatibles gives you even more 
ee 


Gn teasiedi eee 
Sense provides the financial coun- 
sel that made Monogram famous: 
expense tracking and budgeting; 
"what-if" financial analysis and tax 
forecasting; investment portfolio 
management. All with consistent 
user-friendliness. You even get the 





support of context-sensitive help 
screens, to guide you through the 
most difficult : 

You'll begin with two sets of 
starting accounts (one for personal 
and one for business). And as you 
put together the pieces of your 
financial history, you'll appreciate 
the simple menu-driven interface. 
Not to mention a manual that's 
simple enough for a novice. 

On the other hand, if you seek 
software that can stand up to a 
small business, then the speed, 
unlimited account capability and 
automatic double-entry accounting 
will give you a sense of power. 

While the absence of copy 
protection will keep you from 


Think of it as a built-in support 
group. In Dollars and Sense 3.1, 
we've included (at no extra 
charge) the help you need 
most. There's a financial 
calculator to help you run 
numbers. A word pro- 
cessor, so you can whip 
off that angry letter to the 
IRS. And a communica- 
tions program, so you 
can call up database 
services. To get 
information on, say, tax 
audits. 

All of the Monogram 
DeskSet functions are 
memory-resident. Which 


means they can be instantly 
available from within Dollars and 
Sense (or any other program). 

No one gives you more support 

Monitor your progress. 

When it's time to examine your 
financial profile — at tax time or any 
time you're in the mood - a 
keystroke is all it takes to generate 
the kind of detailed self-analysis 
you see at the left. 

Income statements, balance 
sheets, year-to-date summaries, cash 
flow analyses and a variety of chart 
and graphs will bring you face-to- 
face with financial reality. 

At which point, you may want 
to lie down. 


MONGGRAM 


531 Van Ness Avenue, Torrance, CA 90501 
CIRCLE 285 ON READER SERVICE CARD 


Available everywhere software is soid. 
































that you control a marble in a 
GAMES three-dimensional angular envi- 
ronment where the marble 
wants to roll off into never-nev- 


Marble Madness: A Stocking Stuffer —<'"6: Yoursb isto mancuver 


i the marble up and down hills 
That May Keep the Kids at Home and valleys to its final destina~ | 
tion, which is the next screen, 

Marble Madness comes on 

ae They just know it’s true, that’s | twodisks, Within a few minutes 
__BYJOHNC. DVORAK __ all, Besides that, the EGA is a | any user can navigate through 
With Christmas around the cor- | clunker of a display, too, they — all the mazelike screens on Disk 
ner, it’s time ta consider buying | tell you. Game makers also | One. Since the game is copy 
a game or two for the computer | complain about the slowness of | protected and uses its own 
userin yourhome. The problems | the PC, lack of decent sound, | screen and keyboard drivers, 
is that the IBM PC may be the | poor mouse interface, and lack — the user must continually pull 
worst game machine ever in- | of a joystick (it has to be added — Disk One out of the drive and in- 
vented. It doesn’t hold a candle | and too few people have both- | sert Disk Two. This gets old 
fast. Pretty soon the user quits 
and says the heck with it. This 






AFTER HOURS 
INDEX 

























Marble Madness 
Best with a joystick 

Stuff'a Stocking witha 
Flight Simulator 
Microsoft Flight Simatatar; 
Chuck Yeager’s Advanced 
Flight Trainer; fet; F-15 
Strike Eagle 

°*Twas the Night Before 
Christmas 

A dilferent vehicle fora 
familiar message 

Holiday Clip Art 

One way to avoid crayons, 
finger paints, and glue 


























































wrong with improving those | $39.95 Requires: 256K RAM. 

skills, even if the only net result’ | CGA; joystick recommended. 

is to punch up a phone number | Copy protected. Electronic Arts, 

more speedily. 1820 Gateway Dr., San Maico, CA 
But it’s simply tao frustrat- | 94404; (415) 571-7171. 

ing to improve those skills if the 

PC is the middleman. All that’s — CIRCLE 680 ON 
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Mele happens with most PC action 
ness c frat. games. 
ina This effect is a shame, be- wile 
Sot onthe right Cause action games can bea left to the PC user. if this game 
Bs track, The | thrill and a form of therapy for | situation isn’t remedied, are 
i‘ game will re: the bored PC user, It’s aformof | wordy adventure games and 
i “ Sere, place marbles sport, no matter what they say. | slow-moving simulations such 
Sa, | Soseee that vena lose. Action games require quick | as computer checkers. A lot of 
Seestte., SSeSe5 until vou run thinking and keen hand-eye co- | power ts going Jo pot here. 
Sead SSoSos CDR ordination. There's nothing | List Price: Marble Madness. 
SoSeS25 SE ococe. 
S550 os Se 
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to the Apple Il. the Atari, the [ ered). 
Mac, and even the cheapest When you find a game to 
Commodore. play and compare it with the hot 
Part of this prohlem stems | games on other machines, you 
from the insistence of game de- | quickly realize that the IBM will 
Signers on using the lowest | never be a decent machine for 
common denominator—the | action games, Even whena fair- 
CGA graphics standard—for | ly good game is moved ta the 
the display. This results ina | IBM PC environment, the user 
clunky low-resolution image | becomes either bored, irritated, 
that is, at best, a throwback to | or disillusioned. This is certain- 
the worst of the home video | ly the case with Marble Mad- 
game systems popular years | ness from Electronics Ants. 
back. When you talk to the de- First of all, Marble Madness 
signers about this, they tell you | is just no damn fun without a 
that they design forthe CGA be- | joystick. With a joystick it isn’t 
cause they don’t think enough | much more fun, but at least it’s | 
people have EGAs. None do | playable. 
any research to conclude this. The idea behind the game is 























A Joystick: It’s Only 
Part of the Solution 


To function as a decent game machine. the PC requires a joystick 
adapter and a joystick. Figure to pay $45 for each. Mast of the 
action games for the PC allaw the use of the keyboard as a substi- 
tute fora jaystick. Marble Madness does this. While one or two 
games in a million perform better with keyboard input, most 
gaines are nearly impossible to play withaut a joystick. 

Note: All joysticks aren't the same. You're better off if you 
have some friends with some joysticks hooked ta their ma- 
chines, so yau can test the various attributes of the different joy- 
sticks, Each brand has slightly dilferent characteristics and per- 
sonalities—just like people. (See After Hours, Volume 6, 
Number 16, page 478. for help in choosing.) Today‘s PC is in- 
complete without a joystick and a mouse attached. You should 
have both.—John C, Dvorak 
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“For students, Microsoft" QuickC™ 
is the ultimaie programming 
environment.’ 

“For my research work it gives me 
an all-in-one product for develop- 
ment, while providing interlanguage 
calling as well as compatibility with 
Microsoft CS.0” 


Dr. Kent Chamberlin, University of New Hampshire, 
Department of Electrical and Computer Engineering. 


“Tf you are new to C, Microsoft 
QuickC can make the difference 


between learning C and giving up in 


frustration.’ 
Jim Nech, President, Houston Area League of PC 
Users (HAL PC). 


“QuickC is better than Turbo CY 
It does everything that Turbo C does, 
and then some, incorporating very 
good debugging support that is totally 
absent from Turbo C’ 


Alan Holub, Dr. Dobb's Journal, 
October 1987, 


Microsoft 1s a registered trademark and QuickC 
$a trademark of Microsoft Corporanon. 
Turbo C and TurboPascal are registered 

trademarks of Borland International, Inc. 

Offer vad i the 50 United States only 


“With its integrated debugging and 
on-line help, Microsoft QuickC was 
the clear choice as the standard C 


compiler for our courses.” 
Greg Tinfow, R & D Engineer, Smart Product Design 
Laboratory, Stanford University. 


“QuickC’s built-in graphics, 
debugger and superb on-line help are 


formidable features to overcome.” 


PC AI Magazine (comparing QuickC to Turbo C), Fall 
1987, by Brian Flamig, reprinted with permission. 


Not bad, for a $99 compiler. 

Call (800) 541-1261, Dept. B21 and 
we'll send you a free information 
packet, including details of how to 
obtain a TurboPascal" to Microsoft 
QuickC translator program. 

And to make QuickC even more 
irresistible, how does a 30 day money- 

back guarantee 
grab you? 








